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CHAPTER  I 
INTRODUCTION 

Statement  of  Purpose 

The  underlying  theme  in  statements  of  the  mission 
of  Air  Force  Civil  Engineering  activities  is  to  provide 
maintenance,  repair,  and  alteration  of  existing  real  prop- 
erty facilities.  The  Base  Civil  Engineering  (BCE)  organi- 
zation is  structured  to  provide  the  required  maintenance, 
repair,  and  alteration  of  real  property  facilities 
through  the  use  of  assigned  military  and  civilian  craftsmen 
and  also  through  construction  contracts  with  civilian  con- 
struction firms  (20:2).  In  Fiscal  Year  1975,  over 
$196  million  was  expended  through  BCE  organizations  through- 
out the  Air  Force  for  construction  contracts  (18) . The 
purpose  of  this  thesis  is  to  investigate  the  preparation  of 
technical  specifications  which  are  used  to  contract  for 
facility  maintenance,  repair,  and  alteration  projects 
(M  St  R Projects)  and  to  determine  whether  any  benefits  will 
be  derived  from  adopting  the  use  of  automated  methods  of 
preparing  specifications  in  conjunction  with  a new  main- 
tenance and  repair  master  guide  specification  which  is 
being  prepared  at  the  direction  of  the  Office  of  the  Chief 
of  Engineers,  U.S.  Army  (OCE) . 
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Existing  Situation 

In  order  to  obtain  contractural  construction  serv- 
ices, each  Air  Force  base  has  an  Engineering  Design  Section 
incorporated  within  the  framework  of  the  BCE  organization. 
The  professional  engineers  and  technicians  employed  within 
the  design  section  are  responsible  for  identifying  facility 
maintenance,  repair,  and  alteration  requirements  and  for 
preparing  the  engineering  plans  and  specifications  neces- 
sary to  contract  for  the  work  so  identified  and  programmed 
(20:2).  Preparing  technical  specifications  for  construction 
contracts  is  a time  consuming  and  tedious  task.  However, 
the  necessity  for  clear,  concise,  definitive  specifications 
is  one  of  the  most  fiandamental  criteria  for  any  procurement 
(3:70)  . 

Many  civilian  architectural  and  engineering  offices 
have  discovered  that  they  are  able  to  prepare  project  spec- 
ifications very  efficiently  while  providing  consistency  and 
high  quality  in  the  final  product  by  adopting  the  use  of 
master  specifications  (6:151).  Within  the  federal  govern- 
ment, both  the  military  and  civilian  sectors  have  devel- 
oped master  or  guide  specifications  for  new  construction 
projects.  The  only  known  published  guidance  for  mainte- 
nance and  repair  specifications  in  the  federal  government 
is  Air  Force  Manual  91-23,  Operations  and  Maintenance  Guide 
Specifications . This  manual  provides  general  guide  speci- 
fications for  14  M St  R topic  areas  primarily  of  the  service 
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contract  type,  but  does  not  require  that  the  guide  specifi- 
cations contained  therein  be  used  in  the  preparation  of 
project  specifications  (19:i).  Air  Force  Regulation  89-1, 


Facility  Design  and  Construction — Design  and  Construction 
Management,  directs  the  design  engineers  to  use  U.S.  Army 
Corps  of  Engineers  Construction  Guide  Specifications  and 
U.S.  Naval  Facilities  Engineering  Command  Construction 
Guide  Specifications  for  the  preparation  of  M & R project 
specifications.  However,  since  the  Army  and  Navy  guide 
specifications  are  for  the  design  of  new  construction 
projects,  AFR  89-1  recommends  that  they  be  modified  as 
necessary  to  fit  the  requirements  of  M & R projects 
a?  ;2-3,  4) . 

OCE  recognized  the  lack  of  guidance  in  the  M & R 
areas  and  in  January  1975,  directed  that  a project  be 
initiated  to  develop  standardized  guide  specifications  for 
the  maintenance,  repair,  and  alteration  of  real  property 
facilities  (1:8).  A full  scale  effort  is  now  underway  at 
the  Corps  of  Engineers'  Construction  Engineering  Research 
Laboratory  (CERL)  which  will  develop  a comprehensive  set 
of  Real  Property  Maintenance  Activity  (RPMA)  Guide  Specifi- 
cations. Of  the  65  maintenance  activity  topic  areas  iden- 
tified by  the  project  team  to  receive  guide  specifications, 
42  are  currently  under  design  and  are  scheduled  for  com- 
pletion in  February  1978  (8) , These  master  guide 
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specifications  will  be  a government  resource,  and  as  such 
they  will  be  available  for  use  by  all  branches  of  the 
military. 

Final  project  specifications  can  be  prepared  for 
publication  by  several  methods  depending  upon  the  type  of 
original  which  is  available.  If  the  original  has  been 
written  longhand  from  "scratch"  or  if  it  is  a composition 
of  words,  sentences,  and  paragraphs  which  have  been  cut 
from  previous  project  specifications  and  pasted  together  to 
form  the  new  specifications,  the  final  can  only  be  typed 
manually.  However,  if  the  original  happens  to  be  a master 
specification  which  must  only  be  edited  or  only  slightly 
altered  to  fit  the  existing  situation,  then  the  final  pro- 
ject specification  can  be  handled  quite  effectively  using 
an  automated  method  of  preparation  (7:30).  Two  automated 
methods  available  are  automatic  typing  from  a magnetic 
medium  such  as  tape  or  cards  and  computer  based  text  editing 
programs  accessible  via  computer  time  sharing. 


Statement  of  the  Problem 


Currently,  there  is  at  best  minimal  guidance  for 
preparing  contractural  specifications  for  the  maintenance, 
repair,  and  alteration  of  real  property  facilities.  In 
order  to  provide  adequate  guidance  in  the  M & R area,  the 
Army's  Construction  Engineering  Research  Laboratory  is  pre- 
paring a comprehensive  set  of  RPMA  Guide  Specifications. 
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On-going  reviews  of  completed  specifications  by  the  appro- 
priate agencies  in  the  Departments  of  the  Army,  Navy,  and 
Air  Force  indicate  that  the  RPMA  guide  specifications  will 
in  fact  provide  usable  guidance  for  preparing  M & R project 
specifications  (8) . As  such,  HQ  USAF/PRE  has  indicated 
that  the  RPMA  Guide  Specifications  will  be  adopted  for  use 
by  the  Air  Force  design  offices  (12). 

The  RPMA  Guide  Specifications  fall  into  the  category 
of  master  specifications,  and  as  such,  they  lend  themselves 
to  processing  via  automated  methods.  If  these  master  spec- 
ifications are  to  be  used  most  effectively  by  the  Air  Force 
design  offices,  the  decision  to  use  automated  methods  of 
preparation  must  also  be  made  and  appropriate  guidance  con- 
cerning the  use  of  automated  equipment  must  be  issued  simul- 
taneously with  the  direction  to  use  the  RPMA  Guide  Specifi- 
cations. There  is  no  one  automated  method  of  preparing 
specifications  which  is  appropriate  to  all  situations.  Intu- 
itively, the  degree  of  automation  can  range  from  no  auto- 
mated equipment  at  all  to  computer  based  text  editing  pro- 
grams, depending  on  the  size  of  the  office  and  the  workload 
normally  encountered  by  that  office.  The  problem  facing 
the  organization  which  would  issue  such  guidance  is  to 
determine  the  appropriate  degree  of  automation  for  the 
design  office  involved. 
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Justification 


I 


Regardless  of  size,  all  architectural  or  engineering 


offices  face  the  same  problem  when  it  comes  to  processing 


specifications — finding  the  most  efficient  means  of  con- 


verting the  specification  writer's  "rough  draft  into  a form 


which  can  be  reproduced  in  quantity  [ 7 ; 30]  . " Basically, 


this  task  can  be  performed  manually  or  mechanically.  If 


the  first  draft  of  a specification  is  a marked  up  copy  of 


an  earlier  project,  an  assembly  of  manufacturer's  data,  or 


a draft  written  from  scratch,  the  only  way  it  can  be  pre- 


pared in  final  form  is  to  type  it  manually.  On  the  other 


hand,  if  the  first  draft  happens  to  be  a master  or  guide 


specification  which  must  be  edited,  it  can  be  processed 


mechanically.  The  use  of  master  specifications  forces  a 


degree  of  standardization  upon  the  firm,  and  when  used  in 


conjunction  with  an  automated  processing  system,  it  offers 


higher  productivity,  reduced  number  of  errors,  and  allows 


faster  incorporation  of  new  data  (7:30).  A recent  textbook 


written  about  construction  specifications  states  that  when 


a master  specification  is  used  with  automatic  typing  equip- 


ment, many  problems,  even  those  of  retyping  and  reproofing 


are  almost  totally  eliminated.  Such  equipment  should  be 


considered  to  be  an  integral  part  of  any  package  whenever 


a master  is  considered  for  use  (6:145).  When  about  one  half 


or  less  of  the  material  is  unique  on  a given  project,  typing 


is  usually  the  most  expensive  approach  to  producing  the 
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specification.  At  the  other  end  of  the  spectrum,  computer 

aided  specification  programs  can  result  in  substantial  i 

cost  savings  and  reduction  in  errors.  These  systems  usually 
provide  the  fastest  means  of  producing  a final  set  of  spec- 

I 

ifications.  Automatic  typewriter  or  word  processing  equip- 
ment is  slower  than  the  computerized  system,  but  it  also 
has  its  place  in  the  processing  field  (5:80).  Each  of  the 
methods  available  for  the  mechanization  of  specification 
processing  has  many  variations.  The  exact  method  used 
depends  on  the  volume  of  work  generated  in  the  office  and 
the  cost  of  the  process.  The  smaller  office  may  not  be  in 
a position  to  use  any  of  these  systems  economically,  where- 
as a large  office  may  use  all  or  any  combination  of  methods. 

Mechanization  should  allow  an  office  to  cut  down  on  the 
expense  of  specification  preparation  and  provide  more  com- 
plete and  uniform  services;  both  results  are  desirable  in 
any  size  operation  (6:123). 

In  his  report,  "Specification  Preparation  Methods — 

State  of  the  Art,"  E.  S.  Neely,  Jr.  reported  a surtimary  of 
the  comments  made  by  respondents  to  his  questionnaire  when 
addressing  their  perceived  changes  brought  about  by  adopting 
a computer  aided  master  specification  system  within  their 
organizations . 

1.  Consolidation  of  a firm's  specification  refer- 
ence files  into  a "Master  Specification"  and  standard- 
ization of  text  within  that  master  specification  has 
reduced  the  possibility  of  errors  during  preparation. 
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as  well  as  the  amount  of  writing  required  by  project 
personnel . 

2.  Proofreading  and  typing  requirements  are  reduced 
and  in  several  instances  eliminated,  making  errors  and 
omissions  less  probable. 

3.  Both  the  number  of  personnel  required  to  prepare 
project  specifications  and  the  time  required  *to  complete 
the  specifications  are  reduced,  which  in  turn  releases 
resources  that  were  previously  unavailable.  Respondents 
report  that  these  resources  have  been  removed  or  reas- 
signed to  research  and  development  of  new  master  speci- 
fications or  updating  of  existing  ones. 

4.  The  quality  of  the  master  specifications  has 
improved  because  of  these  more  frequent  reviews  and  up- 
dates . 

The  respondents  were  pleased  with  the  quality  of 
the  specifications  produced  by  their  computer  systems 
Ll0;12j . 

The  greatest  cost  of  implementing  a mechanized 
specification  processing  system  occurs  in  the  preparation 
of  a master  specification.  Firms  who  have  gone  to  the 
trouble  and  expense  of  preparing  a master  specification 
find  that  its  existence  and  use  saves  as  much  as  or  more 
than  the  adoption  of  some  computer  system  to  edit  and  repro- 
duce the  specification.  These  savings  could  also  result 
with  the  proper  use  of  the  master  in  combination  with  some 
of  the  more  modern  word  processing  machines  (5:80). 

In  this  instance,  the  Air  Force  finds  itself  in  a 
very  fortunate  situation.  The  Army  has  developed  the  master 
guide  specifications  and  will  maintain  and  update  them, 
while  making  their  use  available  to  the  Air  Force.  There- 
fore, the  only  costs  associated  with  modernizing  the 
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current  methods  of  preparing  specifications  at  Air  Force 
installations  should  be  those  associated  with  equipment  pur- 
chase or  lease,  connection  of  this  equipment,  and  associated 
operator  personnel  training  costs. 

BACKGROUND 

Prior  to  the  establishment  of  the  U.S.  Air  Force 
as  a separate  branch  of  Armed  Forces  in  1947,  air  power  was 
an  extension  of  the  U.S.  Army.  The  National  Security  Act  of 
1947  transferred  the  personnel  and  facilities  of  the  Army 
Air  Forces  to  the  U.S.  Air  Force  (2:379).  However,  the  Air 
Force  has  been  dependent  on  the  Army  Corps  of  Engineers  and 
the  Naval  Facilities  Engineering  Command  for  support  in 
connection  with  the  design  and  construction  of  new  Air  Force 
facilities  (13:17). 

Unless  otheirwise  designated  by  the  Office  of  the 
Secretary  of  Defense,  the  Army  Corps  of  Engineers  or 
the  Naval  Facilities  Engineering  Command  is  the  normal 
design  and  construction  agent  for  the  Air  Force  [l7:4-l]. 

In  order  to  carry  out  their  military  construction  mission, 

both  the  Army  and  the  Navy  have  developed  and  maintained 

construction  guide  specifications  for  construction  of  new 

facilities.  The  use  of  these  guide  specifications  is 

required  for  the  design  of  new  Air  Force  facilities  (17:2-8). 

Since  the  same  specifications  have  been  used  as  a basis  for 

the  construction  of  real  property  facilities  on  both  Army 

and  Air  Force  installations,  it  is  logical  to  conclude  that 
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except  for  minor  deviations.  Army  and  Air  Force  facilities 
are  comparable.  It  is  further  logical  to  conclude  that  the 
Army  Facility  Engineer  design  staffs  and  the  BCE  design 
staffs  face  essentially  the  same  maintenance  and  repair 
problems  on  a day  to  day  basis,  and  could  use  the  same 
guide  specifications  in  preparing  contract  specifications 
to  correct  these  problems. 

Using  FY  1975  as  a typical  year,  approximately 
7800  separate  construction  contracts  totalling  more  than 

$196  million  were  prepared  by  Air  Force  base  level  units  ’ 

with  each  contract  requiring  the  preparation  of  a technical 
specification  (18)  . There  are  two  primary  Air  Force  sources 
of  guidance  for  preparation  of  project  specifications,  ! 

AFR  89-1,  Facility  Design  and  Construction — Design  and  j 

Construction  Management,  and  AFM  91-23,  Operations  and 

I 

Maintenance  Guide  Specifications.  (Supplemental  guidance  ' 

to  these  publications  is  provided  by  each  major  command  as 
necessary.)  AFR  89-1  directs  the  use  of  Corps  of  Engineers 

1 

and  Navy  new  construction  guide  specifications  for  mainte-  ' 

i 

nance,  repair,  and  alteration  projects,  indicating  that 

"these  specifications  must  be  modified  as  necessary  j 

i 

[l7;2-4]."  Modification  is  necessary  in  virtually  all 
cases  since  these  guide  specifications  pertain  only  to  new 
construction  while  the  Air  Force  base  level  design  sections 
are  primarily  concerned  with  the  maintenance,  repair,  and 
alteration  of  existing  facilities.  Recognizing  that 
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modifying  new  construction  specifications  is  a problem, 
AFR  89-1  also  authorizes  the  development  of  a local  guide 
specification  when  necessary  (17:2-4). 


The  other  Air  Force  source  is  AFM  91-23,  Operations 
and  Maintenance  Guide  Specifications,  which  provides  general 
guidance  on  specification  preparation  for  14  topic  areas. 

These  specifications  are  not  intended  to  be  used  as 
published  herein.  Normally  they  will  require  adap- 
tation to  local  conditions  and  modifications  to  fit 
existing  circumstances.  Some  contracts  may  cover  more 
than  one  area  or  subject  and  consolidation  of  general 
and  technical  provisions  will  be  required  i_19:ij. 

It  should  be  noted,  however,  that  the  "...  use  of  Oper- 
ation and  Maintenance  Guide  Specifications  is  not  mandatory, 
and  they  are  not  intended  to  replace  adequate  existing 
specifications  Consequently,  some  bases  have 

developed  their  own  local  or  "master"  guide  specifications 
for  the  more  common  project  types  such  as  those  listed  in 
AFM  91-23.  These  local  guide  specifications  are  usually 
developed  by  combining  various  sections  of  previously 
prepared  successful  specifications  from  similar  type  work 
into  one  general  specification  for  a particular  type  of 
work,  or  just  using  an  old  project  specification  as  a guide 
and  modifying  it  as  necessary.  Although  many  good  specifi- 
cations are  developed  in  this  manner  there  is  a signif- 
icant possibility  of  perpetuating  mistakes  and  using  out 
of  date  material  (6:143-5). 
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strong  justification  is  provided  for  the  proper 
preparation  of  contractural  specifications  in  a text 
entitled  Government  Contract  Law.  This  text  is  used  for 
instructing  both  Procurement  Officers  and  Civil  Engineering 
Officers  in  contracting  methods  at  the  Air  Force  Institute 
of  Technology,  School  of  Systems  and  Logistics. 

The  work  statement,  specifications,  drawings,  and 
item  description  formulate  the  very  heart  of  any  pro- 
curement. Whether  or  not  a contract  will  be  success- 
fully performed  is  quite  often  determined,  not  at  the 
time  the  contract  is  negotiated  or  award  made,  but 
rather  at  the  time  the  purchase  or  performance 
description  is  written.  The  need  for  clarity  and 
preciseness  of  expression  is  perhaps  greater  in  con- 
tracts than  in  any  other  form  of  communication.  The 
extent  to  which  this  is  or  is  not  accomplished  will 
have  a direct  bearing  on  the  ultimate  outcome  of  a 
contract.  The  greatest  care,  therefore,  is  required 
in  formulating  descriptions  of  desired  products  or 
services.  A good  job  well  done,  results  in  savings 
in  time,  monev,  effort  and  administrative  headaches 
[3:68]. 

Since  construction  contracts  are  procured  through  formal 
advertising  procedures. 

The  necessity  for  definitive  specifications  is 
clearly  one  of  the  niost  fundamental  criteria  for  formal 
advertising.  A sufficiently  detailed  and  complete 
description  of  what  the  Government  intends  to  buy  is 
essential . 

All  bidders  must  understand  what  is  being  bought, 
without  need  for  further  clarification,  in  order  that 
the  product  offered  will  comply  with  the  specifications 
and  will  fulfill  the  Government's  need. 

The  real  problem  in  writing  specifications  for 
technical  items,  and  to  a lesser  extent  for  standard 
items,  which  are  suitable  and  adequate  for  use  in 
formal  advertising,  is  to  convey  a complete  and  accurate 
understanding  of  what  is  required.  The  same  word  or 
expression  is  subject  to  varying  interpretations  by 
different  people.  The  prospective  bidder  in  formal 
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advertising  will  invariably  interpret  the  specification 
requirement  to  his  own  advantage.  It  is  essential  that 
he  do  this,  otherwise,  he  will  lose  out  in  the  fierce 
price  competition.  A specification  is  essentially  the 
transfer  of  knowledge  between  minds.  Each  mind  will 
test  the  words  of  a specification  against  his  own  expe- 
rience. In  formal  advertising,  the  prospective  bidder 
must  make  his  own  interpretations  in  advance  with  no 
assistance  from  the  Government. 

Specifications  for  use  in  formal  advertising  m.ust  be 
much  more  precise  than  in  the  case  of  negotiation.  This 
is  so  in  that  in  advertised  procurement  there  can  be  no 
opportunity,  after  the  opening  of  bids,  to  discuss  var- 
ious possible  interpretations  to  be  sure  of  mutual 
agreement,  as  there  is  in  negotiated  procurements. 

Also,  because  competition  in  formal  advertising  is 
limited  to  price  alone,  bidders  are  likely  to  offer  the 
minimum  quality  item  whic.h  v/ill  be  responsive.  This 
means  that  the  specifications  must  be  immune  to  degra- 
dation by  bidders  which  might  result  in  the  Government's 
getting  an  inferior  product  [3:70]. 

The  following  are  general  rules  applied  to  questions 
involving  performance  and  specifications.  It  should  be 
noted  that  individual  circumstances  can  alter  their 
application : 

(1)  When  the  Government  provides  complete  design 
information  there  is  an  implied  warranty  that 
an  acceptable  product  will  result  if  specifi- 
cations are  met. 

(2)  If  frustration  is  encountered  in  determining 
the  meaning  of  conflicting  or  ambiguous  speci- 
fications, interpretation  will  be  in  favor  of 
the  contractor  if  the  language  was  written  by 
the  Government. 

(3)  The  Government  is  entitled  to  strict  compliance 
with  quantitative  specifications  although  sub- 
stantial compliance  may  be  held  to  be  suffi- 
cient . 

(4)  Qualitative  specifications  are  interpreted  in 
the  light  of  custom  and  usage  in  the  particular 
trade  or  profession  (watertight)  1_3;72J. 

Engineers  in  all  three  services  have  recognized  the 
need  for  standardized  construction  guide  specifications  for 
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real  property -maintenance,  repair.,  and  minor,  construction... ..  

projects  that  meet  the  requirements  discussed  above.  As 
mentioned  earlier,  the  Air  Force  has  published  AFM  91-23, 
and  in  1975,  the  Department  of  the  Navy  made  a small  effort 
toward  preparing  maintenance  and  repair  guide  specifications 
for  12  topic  areas  (1:7).  By  far  the  most  significant 
development  in  this  area  is  the  work  currently  being  per- 
formed by  the  Army.  Their  recognition  is  clearly  stated  in 
the  following: 


The  Facility  Engineer  is  faced  with  preparing  a wide 
range  of  specifications  covering  architecture  and  all 
engineering  disciplines  for  the  full  scope  of  RPMA  activ- 
ities. Military  Construction  Guide  Specifications  (MCGS) 
or  Federal  Construction  Guide  Specifications  (FCGS)  are 
available  and  suitable  for  minor  construction  projects 
but  no  guide  specifications  exist  for  the  remaining  RP>LA 
activities.  Specifications  and  contracting  methods  have 
been  developed  over  the  years  to  handle  these  other 
activities  with  several  inherent  deficiencies.  The 
system  is  not  tied  to  a set  of  guide  specifications 
which  ensure  up  to  date  and  complete  coverage  of  a sub- 
ject. Since  each  organization  publishes  their  specifi- 
cations there  is  little  uniformity  between  organizations 
which  could  create  problems  for  contractors.  Specifi- 
cation writing  is  a technical  skill  area  in  which  indi- 
viduals must  be  deeply  involved  to  keep  current  on 
development  and  maintain  an  understanding  of  the 
requirements.  Many  Facility  Engineers  do  not  use  pro- 
fessional specification  writers  and  must  depend  on  engi- 
neers trained  in  other  specialties.  Guide  specifi- 
cations will  provide  the  means  of  standardizing  speci- 
fication requirements,  introduce  a level  of  consistency 
into  the  overall  program,  and  greatly  assist  the  engi- 
neer in  preparing  job  specifications  [l:l,2J. 


As  a result,  in  January  1975,  the  Office  of  the  Chief  of 
Engineers,  U.S.  Army,  requested  CERL  to  prepare  a plan  for 


the  development  of  standardized  maintenance  and  repair  guide 


specifications  (1:8).  The  instruction  transmitted  to  CERL 
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signaled  the  start  of  the  largest  single  undertaking  by  any 
service  to  prepare  standardized  maintenance  and  repair 
guide  specifications. 

RPMA  Guide  Specifications 

Real  Property  Maintenance  Activity  (RPMA)  guide 
specifications  are  standardized  specifications  developed 
specifically  for  maintenance,  repair,  and  alteration  of 
real  property  facilities  as  well  as  services  performed  in 
connection  with  the  upkeep  of  real  property  facilities 
(1:1).  To  date  nearly  $1.5  million  has  been  funded  for  the 
development  of  49  of  the  65  topic  areas  identified  (See 
Appendix  B for  a complete  list  of  topic  areas) . It  is 
expected  that  guide  specifications  for  42  topic  areas  will 
be  completed  by  February  1978.  Development  of  the 
remaining  23  topic  areas  will  be  scheduled  sometime  this 
year  (8) . 

The  RPMA  specifications  are  being  developed  using 
the  Construction  Specification  Institute  (CSI)  format  of  16 
major  topic  divisions  with  an  additional  6 divisions  added 
to  include  topic  areas  peculiar  to  RPMA  requirements . Each 
specification  is  organized  into  a four-part  handbook  which 

...  is  designed  to  assist  the  . . . [designer]  in 
determining  the  condition  of  facility  components,  assist 
the  cost  estimator  in  developing  the  government  estimate 
for  the  proposed  project,  the  specification  writer  in 
developing  and  producing  adequate  specifications,  and 
the  procurement  specialist  in  preparing  and  managing 
contract  documents  [_24:i]. 
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Part  I is  a deficiency  checklist  for  the  ^designer's] 
use  in  identifying  facility  requirements.  This  checklist 
is  then  used  as  a guide  for  estimating  the  cost  to  correct 
these  deficiencies  (24;i). 

"Part  II  discusses  contracting  methods  and  recom- 
mends appropriate  unit  price  schedule  items  []24:i]."  This 
information  can  be  used  as  a guide  during  project  procure- 
ment. 

Part  III  contains  the  guide  specification,  with  the 
first  section  being  the  general  specification  for  that  topic 
area.  This  general  specification  should  be  used  in  all 
specifications  concerning  that  topic.  "Subsequent  sections 
are  written  around  very  narrow  scoped  topics  and  are 
intended  to  be  used  in  conjunction  with  the  general  specifi- 
cation section  C24:i]."  All  sections  of  the  specification 
are  prepared  in  a three-column  format.  The  first  column 
contains  notes  to  the  specification  writer  regarding  recent 
changes  to  the  specification,  specific  instructions 
regarding  that  particular  section,  or  other  options.  The 
second  column  contains  the  specification  itself,  and  the 
third  column  is  to  be  used  by  the  specification  writer  to 
make  notes  or  instructions  to  the  typist  regarding  neces- 
sary changes  to  the  specification. 

Part  IV  is  prepared  in  a two-column  format.  The 
first  column  lists  the  specification  itself,  and  the  second 
column  is  used  to  list  the  notes  the  specification  writer 
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had  indicated  in  column  three  of  Part  III.  These  notes  will 


indicate  the  changes  the  specification  writer  has  made  to 
the  standard  guide  specification  in  adapting  it  to  his  par- 
ticular project  (See  Appendix  C for  a sample  RPMA  Guide 
Specification) . 

The  aforementioned  procedure  and  format  for  preparing 
the  specifications  is  intended  to  be  used  when  the  final 
specification  is  prepared  manually.  The  two-column  format 
will  eliminate  virtually  all  of  the  repetitive  typing, 
leaving  only  notes  and  special  paragraphs  to  be  typed  in 
the  specification. 

The  EDITSPFC  System 

The  U.S.  Army  currently  plans  to  maintain  the  master 
of  the  RPMA  guide  specifications  on  a computer  master  file, 
in  order  to  facilitate  necessary  changes  to  keep  the  speci- 
fications current.  A computer  based  text  editing  specifi- 
cation system  called  EDITSPEC  has  been  designed  to  meet  the 
specific  needs  of  the  Corps  of  Engineer  designers  in 
preparing  construction  specifications.  This  same  system 
will  also  accomodate  the  RPMA  specifications,  although  the 
final  decision  to  put  the  RPMA  specifications  on  the 
EDITSPEC  program  has  not  been  made  to  date.  The  EDITSPEC 
system  provides  for  direct  user  access  to  the  specification 
master  file  by  remote  terminal/printer  with  the  capability 
for  detailed  editing  of  the  specification  to  fit  user  needs. 
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Once  the  specification  has  been  edited  to  user  satisfaction 
it  can  then  be  rapidly  printed  at  the  remote  terminal  in 
final  form  ready  for  reproduction  and  further  processing 
(9)  . 

The  advantages  of  this  type  of  system  include: 
faster  production  of  project  specifications;  reduction  in 
specification  errors;  reduction  in  the  number  and  cost  of 
change  orders  required  because  of  inaccurate  or  incomplete 
specifications;  an  increase  in  productive  time  of  design 
engineers  by  relieving  them  of  the  tedious  and  mundane  tasks 
such  as  proofreading  or  the  development  of  a complete  new 
specification;  and  an  overall  reduction  in  clerical  person- 
nel necessary  for  typing  specifications  (10:12).  Addition- 
ally, the  RPMA  specifications  will  be  continuously  updated 
by  central  site  personnel  thus  providing  a current  specifi- 
cation to  the  using  field  units  at  all  times. 

Some  obvious  disadvantages  are  the  high  equipment 
and  connection  costs  for  remote  terminals/printers  at  each 
using  location,  the  cost  of  maintaining  the  specifications 
on  a central  computer,  and  the  training  of  base  personnel 
to  operate  the  EDITSPEC  program.  The  feasibility  of  putting 
remote  terminals  at  each  Army  Facility  Engineer  location  is 
currently  under  study  by  CERL.  This  study  is  oriented 
toward  determining  the  workload  volume  of  an  engineering 
design  section  that  will  economically  justify  the  instal- 
lation of  a remote  terminal/printer  (8) . 
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The  objective  of  the  proposed  research  is  to  formu- 
late a procedure  which  each  design  office  can  follow  to 
determine  if  it  can  economically  justify  the  acquisition  of 
autom.ated  specification  production  equipment. 

RESEARCH  QUESTIONS 

1.  What  is  the  manpower  posture  of  the  design 
sections  at  Air  Force  bases  in  the  continental  United 
States? 

2.  What  is  the  expected  workload  of  the  various 
design  sections? 

3.  What  methods  of  preparing  specifications  are 
currently  being  used  by  the  various  design  sections? 

4.  What  equipment  is  presently  available  at  the 
installation  to  assist  the  project  engineers  in  preparing 
contract  specifications? 

5.  What  additional  design  guidance  have  each  of 
the  m.ajor  commands  issued  to  the  design  sections  at  bases 
under  their  jurisdiction? 

6.  Can  a procedure  be  developed  using  the  param- 
eters of  an  Air  Force  design  section  which  would  assist 
those  personnel  in  determining  if  automated  methods  of 
preparing  specifications  can  be  economically  justified  for 
their  particular  situation? 
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METHODOLOGY 


Description  of  the  Population 

As  established  earlier,  Air  Force  bases  were 
designed,  built,  and  upgraded  by  the  U.S.  Army  Corps  of 
Engineers  and  the  Naval  Facilities  Engineering  Command 
using  their  construction  guide  specifications  as  the  basis 
for  all  design.  Although  these  bases  are  located  in  virtu- 
ally every  part  of  the  United  States,  and  the  age  and  use  of 
the  facilities  vary  from  base  to  base,  it  is  logical  to  con- 
clude that  overall,  the  facilities  throughout  the  Air  Force 
are  comparible.  The  maintenance,  repair,  and  alteration  of 
these  facilities  is  the  responsibility  of  the  design  engi- 
neers assigned  to  the  BCE  organization  at  each  base. 

Because  of  the  similarity  of  facilities,  it  is  conceivable 
that  engineers  on  the  staff  of  any  BCE  design  section  could 
face  similar  types  of  maintenance,  repair,  and  alteration 
problems  on  any  given  day.  Therefore,  the  population  of 
interest  in  this  study  will  be  the  engineering  and  design 
staffs  assigned  to  Air  Force  BCE  organizations  within  the 
continental  United  States. 

Specifically  excluded  from  the  survey  will  be  the 
design  staffs  of  all  overseas  bases.  The  engineers  employed 
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at  these  locations  are  primarily  natives  of  the  host  coun- 
try who  have  been  educated  and  trained  in  the  construction 
practices  and  customs  of  their  own  country.  It  would  not  be 
appropriate  to  direct  them  to  use  guide  specifications  which 
have  been  prepared  in  accordance  with  the  practices  and  cus- 
toms of  the  United  States  construction  industry. 

Sampling  Plan 

Since  there  are  less  than  100  Air  Force  bases  which 
have  design  staffs  assigned  to  the  Base  Civil  Engineering 
organization,  a census  of  all  of  the  bases  will  be  made. 
Since  the  survey  will  bear  a Reports  Control  Symbol,  a 
return  rate  of  80%  to  95%  is  expected.  This  high  rate  of 
return  will  provide  sufficient  data  to  allow  generalization 
to  the  entire  population.  In  addition  to  the  survey  of  the 
base  level  design  sections,  a second  survey  will  be  made  of 
each  major  command  Engineering  and  Construction  Management 
Division  in  the  continental  United  States. 

Period  of  Survey 

Fiscal  Year  1975  was  selected  as  a recent  year  rep- 
resentative of  the  funding  levels  to  be  expected  in  the 
operation  and  maintenance  of  Air  Force  real  property  facil- 
ities. By  FY  1975,  the  major  effort  in  Southeast  Asia  had 
subsided  and  the  funding  programs  which  had  supported  that 
effort  had  been  closed.  A larger  proportion  of  the  funds 
allocated  to  the  Air  Force  was  being  directed  for  use  on 


facilities  in  the  United  States  than  during  the  Vietnaun  war. 
FY  76  could  not  be  chosen  as  the  representative  year  because 
of  the  additional  transition  quarter  added  to  that  fiscal 
period.  Although  special  funds  were  allocated  for  the 
transition  quarter,  in  many  instances,  confusion  could 
result  in  categorizing  projects  designed  and  procured  in 
FY  76  as  opposed  to  those  procured  in  the  transitional 
quarter. 

Data  Collection  Plan 

A survey  will  be  made  of  the  base  level  engineering 
design  sections  to  elicit  information  about  the  physical 
aspects  of  each  organization  and  the  design  practices 
employed  in  the  different  organizations.  Questions  dealing 
with  the  numbers  of  construction  projects  and  their  dollar 
amounts  will  be  asked  in  order  to  determine  the  workload  in 
the  section.  Information  about  the  number  of  engineers  and 
technicians  who  are  responsible  for  designing  construction 
projects,  equipment  available  for  assistance  in  the  design 
process,  and  project  preparation  methods  will  be  collected 
to  assess  the  present  capabilities  of  the  design  staffs. 

A second  survey  will  be  made  of  the  major  commands 
within  the  population  of  interest  to  elicit  information 
about  command  policies  regarding  technical  review  of  pro- 
jects, command  issued  design  guidance,  and  project  funding. 
The  information  gained  from  this  source  will  be  used  to  help 
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explain  any  trends  or  patterns  which  may  become  evident 
when  the  data  obtained  from  the  base  level  design  sections 
is  analyzed. 


Validation  of  Survey  Questionnaire 

In  order  to  assess  the  validity  of  the  question- 
naires, copies  were  given  to  several  instructors  in  the 
AFIT  Civil  Engineering  School  and  to  several  Civil  Engi- 
neering Officers  who  are  students  in  the  AFIT  School  of 
Systems  and  Logistics.  Critiques  received  from  the  pretest 
have  been  used  to  change  or  adjust  several  items  on  the 
questionnaires . 

DEFINITIONS 

Identification  of  Terms 

Major  Command — One  of  ten  listed  commanding 
headquarters  which  has  fiscal  or  technical  control  over  one 
or  more  Air  Force  bases. 

Design  Section — A technically  oriented  working 
group  within  the  Base  Civil  Engineering  organization  which 
is  responsible  for  the  engineering  management  and  the  prepa- 
ration of  plans  and  specifications  for  construction  projects 
for  all  real  property  facilities  under  the  control  of  a 
particular  Air  Force  base. 

Construction  Projects  Designed — All  maintenance, 
repair,  minor  construction,  Non-Appropriated  Fund 
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construction,  and  family  housing  construction  for  which 
contract  plans  and  specifications  were  prepared. 

Service  Contract — Any  project  specification  which 
is  written  for  services  to  be  procured  in  connection  with 
the  maintenance  and  upkeep  of  real  property  facilities, 
such  as  custodial  services,  trash  collection,  or  mainte- 
nance of  fire  or  security  alarm  systems. 

Projects  Procured — All  above  listed  projects  which 
were  subsequently  funded  and  placed  under  contract. 

Funded  Amount — The  total  dollar  amount  initially 
fionded  for  all  projects  procured — not  to  include  subsequent 
costs  for  modifications  or  change  orders. 

Change  Orders — Any  written  modification  to  a con- 
tract after  its  award.  This  will  include  all  increased- 
cost,  decreased-cost,  and  no-cost  changes  whether  they  were 
the  result  of  design  deficiencies,  increases  or  decreases 
in  scope,  or  changed  conditions. 

Amount  of  Change  Orders — The  difference  between  the 
initial  contract  amount  and  the  final  contract  amount. 

Design  Engineers — All  personnel  employed  in 
positions  which  are  designated  Engineer  or  Engineering 
Technician  whose  main  duties  and  responsibilities  include 
the  development  of  plans  and  specifications  for  construction 
projects . 
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Methods  of  Specification  Preparation 

A.  Individually  write  each  entire  specification — 
This  refers  to  the  process  of  a design  engineer  writing  in 
long  hand  at  least  75%  of  a complete  specification  and  for- 
warding the  draft  to  an  administrative  clerk  for  typing. 

B.  Cut,  paste,  and  edit  old  specifications — The 
process  of  reusing  previously  written  specifications  by 
cutting  appropriate  portions  from  them  and  pasting  those 
portions  together  to  form  a new  specification.  This 
includes  rev;riting  or  editing  portions  of  that  specifi- 
cation to  fit  the  situation  of  concern.  The  final  "pasted 
copy"  is  retyped  in  final  form. 

C.  Assemble  Corps  of  Engineers  Guide  Specifications 
to  fit  a project--The  process  of  producing  copies  of  Corps 
of  Engineers  Guide  Specifications  and  assembling  them  in  a 
logical  order  to  form  the  appropriate  portions  of  a project 
specification.  Copies  are  often  made  from  commercial  micro- 
film systems  such  as  Showcase  or  VSMF. 

D.  Use  local  master  specifications  or  guide  speci- 
fications— The  process  of  using  appropriate  portions  of 
locally  produced  standard  specifications  for  certain  pro- 
jects. These  specifications  are  usually  produced  and  used 
command  wide. 

E.  Us-  automatic  typing  equipment  to  reproduce 
standard  specifications — The  use  of  automated  typewriters 
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such  as  IBM  Selectric-MagCard  II  Systems.  The  specification 
is  typed  on  magnetic  tape  or  cards,  indexed,  and  stored  for 
future  use.  When  a similar  project  must  be  prepared,  the 
magnetic  tape  or  cards  are  retrieved  to  reproduce  the  speci- 
fication automatically.  The  engineer  then  edits  the  speci- 
fication to  fit  the  project  and  returns  it  for  final  repro- 
duction. 

F.  Use  computer  based  standard  specifications — 

The  use  of  any  commercially  available  computer-based  speci- 
fication preparation  system.  The  data  base  may  be  stored  in 
computers  used  on  the  base,  at  the  major  command  or 
privately  (or  commercially)  owned  which  are  accessed  via 
time  sharing  methods. 

Tabulation  of  Survey  Data 

The  data  gathered  from  the  base  level  survey 
response  will  be  used  to  establish  a basis  for  recommen- 
dations which  will  be  made  in  relation  to  the  use  of  auto- 
mated equipment  for  the  preparation  of  project  specifi- 
cations. A table  will  be  constructed  to  indicate  each  base 
which  responds,  its  parent  major  command,  the  number  of 
design  engineers  assigned,  the  number  of  projects  which 
were  designed  in  FY  1975,  and  whether  it  has  automated 
specification  preparation  equipment.  Additional  tables  will 
be  developed  to  display  information  which  is  grouped 
according  to  the  major  command.  These  tables  will  indicate 


funding,  manning,  equipment  possession,  and  method  of  pre- 
paring specifications  currently  being  used.  This  infor- 
mation will  be  consolidated  by  major  command  in  order  to 
be  able  to  relate  any  trends,  relationships,  or  patterns 
which  may  develop  to  guidance  or  procedures  required  by  the 
parent  major  command. 

The  information  received  from  the  major  comm.and 
survey  will  also  be  tabulated  so  that  the  various  procedures 
and  supplemental  command  guidance  to  the  base  design  offices 
can  be  easily  reviewed.  Any  conclusions  drawn  from  com- 
parisons of  the  different  command  policies  or  procedures  as 
they  relate  to  their  bases  or  as  they  differ  among  the  com- 
mands will  be  purely  subjective. 

Decision  Criteria 

The  determination  of  which  m.ethod  or  combination  of 
manual  and  automated  methods  of  using  the  RPMA  Guide  Speci- 
fications in  base  level  Air  Force  design  offices  will  depend 
on  a number  of  factors.  The  most  important  of  these  factors 
are:  1.)  the  method  which  the  Army  ultimately  adopts  to 

maintain  and  store  the  master  RPMA  Guide  Specifications; 

2.)  the  manner  in  which  the  Army  adepts  to  distribute  and 
update  the  basic  specification  once  it  has  been  issued  to 
the  using  design  offices;  3.)  whether  commercial  m.icrofilm/ 
microfisch  information  handling  and  distributing  firms  such 
as  Information  Handling  Systems  (VSMF)  and  Showcase  will 
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market  the  RPMA  Guide  Specification  as  part  of  their 
existing  governmental/military  libraries;  4.)  the  amount 
and  type  of  automatic  information  handling  and  processing 
equipment  which  is  presently  available  at  the  various  Air 
Force  design  offices;  and  5.)  the  annual  specification 
workload  at  each  design  office.  Each  of  these  factors  will 
have  some  impact  on  the  available  options  and  may  limit  the 
choice  of  methods  available  for  handling  and  processing  the 
guide  specifications. 

Three  methods  of  handling  and  processing  the  RPMA 
Guide  Specifications  will  be  considered  and  discussed  here- 
in: 1.)  editing  and  manually  retyping  from  paper  copy 

while  retaining  a reference  copy  on  microfilm;  2.)  com- 
mitting the  basic  guide  specification  to  magnetic  cards  or 
tape  for  use  with  automatic  typing  equipment  while  retaining 
a permanent  microfilm  copy  for  reference;  and,  3.)  automatic 
typing  and  editing  from  a computer  data-base  text  editing 
program,  while  retaining  a permanent  microfilm  copy  for  ref- 
erence. A procedure  will  be  developed  to  assist  in  deter- 
mining which  method  should  be  recommended  for  use  at  a par- 
ticular design  office.  However,  prior  to  developing  this 
procedure,  a discussion  of  the  limiting  factors  enumerated 
above  along  with  their  perceived  impact  on  each  of  the 
methods  of  handling  and  processing  the  guide  specifications 
will  be  presented. 
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Method  1,  manually  typing  from  a microfilm  file 
base,  is  only  applicable  if  commercial  information  handling 
firms  such  as  VSMF  and  Showcase  arrange  to  commit  the  RPMA 
Guide  Specifications  to  a microfilm  medium  and  distribute 
it  as  part  of  their  existing  governmental/military  libraries. 
An  unofficial  interview  with  representatives  of  VSMF  indi- 
cated that  the  firm  is  interested  in  providing  the  new 
specification  as  part  of  its  service.  If  the  specification 
is  made  available  comm.ercially  via  microfilm,  the  problem 
of  distributing  revisions  will  have  been  solved  for  those 
offices  which  have  the  microfilm  handling  equipment  and 
appropriate  libraries.  If  this  method  of  maintaining  a 
data  base  is  chosen,  a commitment  must  be  made  to  insure 
that  each  design  office  has  the  proper  reading  equipment 
and  microfilm  libraries. 

Method  2,  committing  the  specification  to  magnetic 
cards  or  tape  while  maintaining  a microfilm  file  copy,  is 
applicable  only  if  there  is  sufficient  workload  to  justify 
the  automatic  typing  equipment.  The  same  stipulation  that 
was  made  for  Method  1 regarding  the  availability  of  micro- 
film equipment  and  libraries  also  applies  to  this  method. 

If  the  survey  indicates  that  most  design  offices  already 
have  automatic  typing  equipment,  the  recommendation  to  com- 
mit the  RPMA  Guide  Specifications  to  magnetic  medium  will 
be  made  immediately.  A procedure  which  will  provide  guid- 
ance on  how  to  determine  whether  it  is  economically  feasible 
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to  invest  in  automatic  typing  equipment  will  be  developed 
later  in  this  chapter.  If  the  procedure  indicates  that 
certain  combinations  of  manning  and  workload  volumes  would 
provide  justification  for  investment  in  automatic  typing 
equipment,  that  recommendation  will  then  be  made  along  with 
the  proper  guidelines  for  justification. 

Method  3,  automatic  editing  and  typing  from  a com- 
puter data-base  text  editing  program  with  a microfilm  file 
copy,  is  entirely  dependent  on  OCE  making  the  final  decision 
to  maintain  the  specification  package  on  the  EDITSPEC  pro- 
gram. Air  Force  access  to  the  computer  data-base  will  also 
be  necessary  in  order  to  interact  with  the  specification. 

The  final  decision  to  maintain  the  master  specification  on 
the  EDITSPEC  program  has  not  yet  been  made,  therefore  the 
assxamption  will  be  made  that  OCE  will  in  fact  decide  on 
that  course  of  action  and  that  the  Air  Force  will  be  allowed 
to  have  access  to  the  program  on  a user  basis.  User  basis 
means  that  the  person  using  the  program  may  interact  with 
and  manipulate  the  text,  but  not  change  the  basic  program. 

A similar  economic  feasibility  procedure  to  the  one 
described  under  Method  2 will  be  prepared  for  the  computer 
method.  The  decision  as  to  whether  to  recommend  this 
method  will  be  based  on  the  economic  feasibility  of  the 
system. 


Economic  Analysis  Procedure 


A basic  economic  analysis  will  be  developed  to 
determine  if  there  is  a workload  level  at  which  it  is  eco- 
nomically feasible  to  adopt  automated  methods  of  preparing 
specifications.  Once  that  has  been  established  the  analysis 
will  be  used  to  determine  which  degree  of  automation  is 
applicable  for  a particular  design  office.  The  analysis 
will  provide  a procedure  which  will  be  based  on  the  salary 
of  design  engineers  which  are  authorized  in  the  design 
section,  (Functional  Code  4421) , the  salary  of  typists 
devoted  to  typing  specifications,  the  number  of  project 
specification  pages  produced  per  year,  and  the  cost  of 
equipment  used  to  produce  the  specifications. 

The  basis  of  comparison  will  be  manual  typing  of 
the  project  specification  from  the  design  engineer's  edited 
copy  of  the  RPMA  Guide  Specifications.  The  procedure  will 
be  based  on  the  following  assumptions: 

1)  All  equipment  will  be  leased  with  the  exception  of 
the  manual  typewriter.  The  purchase  price  will  be 
spread  over  the  unit's  5 year  normal  life  at  an 
interest  rate  of  10%  to  determine  annual  cost. 

2)  Costs  will  be  compared  on  an  annual  basis. 

3)  Cost  of  ribbons,  paper,  and  supplies  will  be  approx- 
imately the  same  regardless  of  method  and  will  be 
ignored  in  the  analysis. 
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4)  The  benefits  derived  from  utilizing  a master  speci- 
fication will  be  the  same  regardless  of  method  uti- 
lized; therefore,  these  benefits  will  not  be  con- 
sidered in  the  analysis. 

5)  Typists  considered  in  this  analysis  are  devoted  full 
time  to  typing  specifications. 

6)  Design  engineers  and  typists  will  be  paid  at  a median 
rate  of  GS-11,  step  4 and  GS-4 , step  4,  respectively. 

7)  Specifications  typed  by  the  manual  method  will  have 
to  be  retyped  at  least  once,  therefore  a factor  of  2 
will  be  used  in  determining  the  number  of  typists 
required  for  the  manual  method  (4:34). 

8)  The  computer/printer  will  be  used  only  for 
producing  specifications. 

As  an  initial  base  line  for  comparison,  the  cost  per 
page  of  specifications  produced  using  the  current  method  will 
first  be  determined.  The  following  relationship  will  be 
used  whether  comparing  automatic  typing  to  manual  typing, 
computer  production  to  manual  typing,  or  computer  production 
to  automatic  typing. 

CPP  = (E  X SE)  + (R  X T X ST)  + EC  ^2  i) 

P 


where 


CPP  = cost  per  page  of  specification  produced 

E = number  of  design  engineers  assigned  (yearly 
average) 
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SE  = portion  of  engineer's  annual  salary  in 

dollars  spent  reviewing  and  proofreading 
specifications  after  they  have  been  typed 

T = number  of  typists  devoted  to  specifications 

ST  = typist's  annual  salary  in  dollars 

EC  = annual  equipment  costs.  Yearly  rental  costs 
for  rental  equipment.  Yearly  costs  for  pur- 
chased equipment  amortized  over  5 years  at 
10%  discount  factor. 

P = number  of  pages  of  specifications  produced 
per  year. 

R = retyping  factor.  R = 2 if  comparing  manual 
typing  to  any  other  method,  1 otherwise. 

This  accounts  for  having  to  retype  everything 
at  least  once  when  using  the  manual  typing 
method.  In  the  Industrial  Engineering  study 
cited,  a factor  of  3 is  recommended,  however, 
a factor  of  2 was  chosen  for  preparing  speci- 
fications because  about  85%  of  the  time  the 
initial  typing  begins  from  a "cut  and  pasted" 
specification  or  from  a previously  developed 
master  file  (4:34). 

For  the  purpose  of  this  paper  the  number  of  design 
engineers  will  be  determined  from  the  survey  results  and 
verified  by  Unit  Detail  Listings  (manning  authorization 
documents)  of  each  design  unit.  The  number  of  typists 
devoted  to  specifications  will  also  be  determined  from  the 
Unit  Detail  Listings.  Since  the  actual  number  of  typists 
devoted  to  typing  specifications  only  will  be  unknown,  the 
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following  criteria  will  be  used: 


Table  2.1 

NUMBER  OF  TYPISTS  DEVOTED  TO  SPECIFICATIONS 


# Typists  Authorized 
FC  4420  & 4421 

1 

2 

3 

4 

5 


# Typists  Devoted 
to  Specifications 

.5 

1 

1.5 

2.5 
3 


In  the  actual  situation,  the  Chief  of  the  Design  Section 
will  know  exactly  how  much  of  the  typists'  time  is  spent 
preparing  specifications.  The  rationale  used  in  Table  2.1 
is  as  follows: 

If  one  typist  is  authorized  in  the  Engineering  and 
Construction  Management  Branch,  it  will  be  assumed  that  the 
typist  will  spend  one-half  of  the  time  performing  secre- 
tarial or  clerical  duties  such  as  answering  the  telephone, 
filing,  typing  correspondence,  taking  messages,  and  so 
forth.  The  remaining  one-half  of  the  time  will  be  spent 
typing  specifications. 

If  there  are  two  typist  positions  authorized,  one 
will  be  devoted  to  typing  specifications  and  the  other  to 
performing  clerical  and  secretarial  duties. 
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If  there  are  three  typist  positions  authorized,  one 
will  he  devoted  to  typing  specifications,  one  to  performing 
clerical  and  secretarial  duties,  and  the  third  will  be 
split  between  the  two — helping  wherever  assistance  is 
required. 

If  four  typist  positions  are  authorized,  2.5  will 
be  devoted  to  typing  specifications  and  1.5  will  be  devoted 
to  clerical  and  secretarial  duties. 

If  five  typist  positions  are  authorized,  two  will 
be  assumed  devoted  to  clerical  and  secretarial  duties  while 
the  remaining  three  are  devoted  to  typing  specifications. 

The  portion  of  an  engineer's  salary  spent  reviewing 
and  proofreading  specifications  after  they  have  been  typed 
will  be  determined  from  a CERL  research  study  performed  on 
specifications  (11:12).  This  figure  will  be  computed  as  a 
percent  of  base  salary,  obtained  irom  current  wage  schedules 
and  will  include  retirement  and  other  benefits.  The  typist' 
salary  will  also  be  determined  from  current  wage  schedules 
and  will  also  include  retirement  and  other  benefits.  Equip- 
ment costs  will  be  computed  from  existing  GSA  contracts. 
Although  the  manual  electric  typewriter  is  normally  pur- 
chased, a yearly  cost  will  be  computed  assuming  a five  year 
life  with  a discount  rate  of  10  percent.  The  number  of 
pages  of  specifications  produced  will  be  determined  from  the 


survey  results  using  the  number  of  projects  designed  and 
the  average  number  of  pages  per  project. 


Once  the  basic  cost  per  page  of  specifications 
using  the  current  method  has  been  determined,  the  same 
relationships  in  Eq  (2.1)  can  be  used  to  determine  the  num- 
ber of  pages  necessary  to  be  produced  by  automated  methods 
(automatic  typing  equipment  or  computer  remote)  in  order  to 
break  even  costwise  with  the  current  method.  The  following  j 

relationship  will  be  used: 

1 

(E  X SE  X RFE)  + (R  X T X ST  X RFT)  + EC  I 

RNP  = (2.2)  i 

CPP  j 

where  j 

J 

RNP  = the  required  number  of  pages  which  must  be  pro-  i 

duced  in  order  to  break  even  with  the  cost  of  j 

specifications  prepared  by  the  current  method.  ] 

RFE  = 0.22.  The  reduction  factor  which  represents  the 
time  required  by  the  design  engineer  to  perform 
the  reviewing  and  proofreading  of  the  specifi-  ^ 

cations  after  they  have  been  typed  manually  and  ' 

are  now  being  typed  with  automatic  typing  equip- 
ment . 

0.09.  The  reduction  factor  when  comparing  com- 
puter preparation  to  manual. 

0.41.  The  reduction  factor  when  comparing  com- 
puter preparation  to  automatic  typing  (11:12). 
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RFT  = 0.61.  The  reduction  factor  which  represents  the 
time  required  by  the  typist  to  prepare  project 
specifications  with  an  automatic  typewriter  as 
compared  to  preparing  them  manually. 


0.28.  The  reduction  factor  when  comparing  com- 


puter preparation  to  manual. 


0.54.  The  reduction  factor  when  comparing  com- 
puter preparation  to  automatic  typing  (11:12). 


EC  = annual  cost  of  automated  equipment. 


The  remaining  factors  are  as  defined  in  Eg  (2.1). 


Note  that  the  cost  of  equipment  is  fully  absorbed  in 
preparing  specifications  only.  This  will  yield  a con- 
servative value  for  RNP  in  Eq  (2.2). 


The  results  of  Eq  (2.2)  will  yield  a brea)<even 


point  for  any  base  design  unit,  and  will  represent  the  mini- 


mum number  of  pages  of  specifications  the  unit  must  produce 


per  year  in  order  to  economically  justify  switching  from 


their  current  typing  method  to  automatic  typing  equipment 


or  to  a computer-based  text  editing  program  with  a time 


sharing  system.  Although  the  savings  in  engineer's  salary 


does  not  represent  a recoverable  capital  savings  (i.e.,  it 


will  not  eliminate  engineer  positions)  it  does  contribute 


to  the  true  cost  of  producing  specifications  and  as  such 


will  be  included  in  the  computations  in  Eqs  (2.1)  and  (2.2). 


Once  the  computation  procedure  of  Eqs  (2.1)  and  (2.2) 


has  been  accomplished,  and  it  has  been  determined  that  the 


unit  can  economically  justify  an  automated  system,  the 


^ -/I** 


J 


^ ^ 

requirements  of  existing  regulations  and  manuals  must  be 

satisfied.  For  automatic  typing  equipment  these  regulations  i 

I 

are:  Air  Force  Regulation  (AFR)  4-2,  Administrative  Systems 

Program  Management;  and.  Air  Force  Manual  (AFM)  67-1, 

i 

Supply  Manual,  Volume  11,  Chapter  15,  Part  II,  and 

Volume  IV,  Part  I.  For  computer  access  equipment,  these  i 

regulations  are  AFM  300-6,  Automatic  Data  Processing  (ADP)  ’ 

Resource  Management  and  AFM  300-12,  Procedures  for  Man- 
aging Automatic  Data  Processing  Systems.  A justification 
procedure  will  be  developed  to  aid  the  base  level  units  in 
acquiring  automated  equipment.  This  procedure  will  be 

included  as  Appendix  E (14,  15,  16,  21,  22,  23).  ' 


CHAPTER  III 


SURVEY  RESULTS 

Base  Level  Design  Section  Response 

The  questionnaire  which  was  sent  to  the  BCE  Design 
Sections  was  designed  to  gather  information  pertinent  to 
answering  the  research  questions  posed  in  Chapter  I.  The 
survey  results  will  be  presented  as  they  relate  to  the 
research  questions.  Seventy-one  of  the  87  bases  queried 
returned  the  completed  questionnaires,  producing  an  81.6% 
response  rate. 

Manpower  Posture 

In  response  to  Question  #1,  which  asked  for  the 
total  authorized  and  assigned  manning  in  the  design  section 
(Functional  Account  Code  4421) , the  consolidated  reply 
totaled  1,411  positions  authorized  and  1,280  positions 
assigned.  Question  #2  asked  how  many  of  those  positions 
reported  in  response  to  Question  #1  were  engineers  or  engi- 
neering technicians  who  are  responsible  for  designing  pro- 
jects. There  was  apparently  some  confusion  with  the  wording 
of  the  question  because  in  many  instances  the  figures 
reported  were  exactly  the  same  as  those  reported  in  response 
to  Question  #1.  The  intent  of  Question  #2  was  to  identify- 
those  positions  associated  with  responsibilities  of  project 
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design  as  opposed  to  those  which  support  project  design  such 
as  typing,  surveying,  drafting,  and  administrative  functions 
Since  the  response  was  mixed  for  this  question,  the 
responses  will  not  be  used  in  the  analysis.  Table  3.1 
indicates  those  bases  which  responded  to  the  questionnaire, 
the  number  of  design  engineers  authorized,  the  number  of 
construction  projects  which  were  designed  in  FY  1975,  and 
the  number  of  service  contracts  designed  in  FY  1975.  In 
order  to  rectify  the  mixed  information  received  in  response 
to  Question  #2,  the  number  of  positions  reported  by  the 
design  section  was  checked  against  the  number  of  authorized 
engineer  Air  Force  Service  Code  (AFSC)  positions  on  the 
Unit  Detail  Listing  (UDL) . Whenever  a response  was  encoun- 
tered which  included  the  total  number  of  positions  author- 
ized in  the  design  section,  the  number  of  engineer  AFSC 
positions  authorized  as  reported  on  the  UDL  was  used  instead 
Table  3.1a  indicates  the  manning  rate  by  command. 

Expected  Workload 

As  mentioned  above,  the  number  of  projects  designed 
by  each  base  is  listed  in  Table  3.1.  Table  3.2  lists  the 
number  of  projects  designed,  the  number  of  those  designed 
that  were  procured,  the  number  of  service  contracts  procured 
and  the  final  contract  amount.  This  information  is  pre- 
sented with  the  figures  grouped  according  to  major  command 
affiliation.  Information  about  the  number  and  amount  of 
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Table  3.1  (continued) 


Table  3.1a 


ASSIGNED  VERSUS  AUTHORIZED 
STRENGTH  BY  MAJOR  COMMAND 
(FUNCTIONAL  CODE  4421) 

Functional  Code  4421 

MAJCOM 

Assigned 

Authorized 

% 

SAC 

419 

384 

92% 

TAC 

214 

190 

89% 

ATC 

180 

167 

93% 

MAC 

205 

188 

92% 

AFLC 

245 

219 

89% 

AFSC 

97 

91 

94% 

ADC 

24 

19 

79% 
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Table  3.2  (continued) 


change  orders  was  also  requested,  but  28%  of  the  bases 
replied  that  that  information  was  not  available.  It  will 
not  be  used  in  the  analysis. 


Methods  of  Preparing  Specifications  Employed 

In  order  to  determine  what  methods  of  preparing 
specifications  are  being  used  by  the  designers  at  the  bases, 
six  of  the  most  common  preparation  methods  were  defined  on 
the  questionnaire,  and  the  respondents  were  asked  to  iden- 
tify the  percentage  of  the  projects  designed  in  their  office 
which  were  prepared  using  each  of  the  methods.  A seventh 
category  called  "other"  requested  a description  of  any 
other  method  being  used  which  did  not  fall  into  one  of  the 
six  categories.  There  were  only  70  responses  to  this 
question  because  one  of  the  respondents  chose  to  answer 
with  descriptive  terms  such  as  "too  many"  and  "not  enough." 

A tabulation  of  the  responses  is  presented  in  Table  3.3. 

Only  two  of  the  bases  reported  that  they  use  a 
specification  writer  to  prepare  project  specifications  to 
some  extent.  Andrews  AFB  reported  that  75%  of  its  specifi- 
cations were  prepared  by  a specification  writer  and 
McClellen  AFB  reported  20%.  Kirtland  AFB  reported  that 
they  were  considering  changing  to  the  specification  writer 
approach,  and  Lackland  AFB  reported  that  a specification 
writer  position  was  authorized,  but  the  position  had  not 
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Table  3.3  (continued) 


been  filled.  All  of  the  other  bases  reported  that  the 
design  engineer  prepared  his  own  specifications. 


Automated  Equipment  Available 

Eleven  bases  reported  that  they  had  access  to  com- 
puter programs  which  aided  in  the  solution  of  engineering 
problems.  The  types  of  programs  which  are  available  to 
these  bases  are  typically  quantitatively  oriented.  Some 
examples  of  the  programs  include  those  which  solve  heat- 
load problems,  balance  air  conditioning  loads,  electrical 
distributions,  and  lighting  systems,  calculate  loads  on 
airfield  pavements,  and  keep  track  of  daily  time  reporting 
by  project.  Two  bases  reported  that  they  had  access  to 
commercial  time-sharing  systems,  but  they  did  not  specify 
which  programs  were  available.  The  information  collected 
concerning  computer  access  is  presented  in  Table  3.4. 


Table  3.4 

NUMBER  OF  BASES  PER  COMMAND 
WHICH  HAVE  ACCESS  TO  COMPUTER  PROGRAMS 


MAJCOM 

# Bases 

Remarks 

AFLC 

4 

AFSC 

3 

1 Leased 

SAC 

2 

ATC 

1 

USAFSS 

1 

Leased 
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Nineteen  bases  reported  that  they  either  leased  or 
owned  automatic  typewriters  of  either  a magnetic  tape  or 
magnetic  card  medium.  Thirteen  bases  reported  that  they 
possessed  IBM  equipment,  four  have  Redactron  equipment,  one 
has  a Remington  Rand,  and  one  has  a Savin  unit.  The  infor- 
mation is  presented  by  major  command  in  Table  3.5. 

Table  3.5 

NUMBER  OF  BASES  PER  COMMAND 
POSSESSING  AUTOMATIC  TYPING  EQUIPMENT 


Automatic  Typewriter 

MAJCOM 

IBM 

Redactron  Remington 

Savin 

MAC 

6 

1 

SAC 

2 

1 

ATC 

2 

1 

AFLC 

2 

1 

AFSC 

TAG 

1 

2 

Sixty-nine  of  the  71  bases  responding  reported  that 
they  lease  microfilm  libraries  and  either  lease  or  own 
microfilm  reader/printer  equipment.  Table  3.6  depicts  the 
information,  showing  the  number  of  bases  per  major  command 
which  possess  microfilm  information  handling  equipment  and 
whether  they  rent  the  Showcase  or  VSMF  libraries.  Presently 
Showcase  and  VSMF  are  the  only  firms  reported  in  the  survey 
v;hich  market  microfilm  libraries  containing  military  and 
federal  standards  and  specifications  along  with  building 
product  information. 
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Table  3.6 

NUMBER  OF  BASES  PER  COMMAND 
RENTING  MICROFILM  LIBRARIES 


MAJCOM 

# Bases 

VSMF 

Showcase 

SAC 

23 

17 

6 

TAC 

12 

8 

4 

ATC 

11 

6 

5 

MAC* 

8 

5 

1 

AFLC 

7 

7 

AFSC 

4 

4 

ADC 

2 

2 

AU 

1 

1 

it 

2 bases 

did  not  specify 

system 

Major  Command  Survey  Results 

Ten  of  the  11  major  commands  surveyed  returned  com- 
pleted questionnaires  yielding  a 90.9%  response  rate.  Each 
command  replied  that  there  are  engineers  on  their  staff 
whose  responsibilities  include  reviewing  projects  which  are 
submitted  for  technical  review  by  the  bases  within  their 
command.  Each  major  command  except  two  reported  that  its 
staff  had  reviewed  projects  for  technical  sufficiency  during 
the  survey  period.  Only  AFLC  and  AFSC  replied  that  they  had 
computer  programs  available  for  solving  engineering  problems 
and  that  the  programs  were  available  to  the  design  offices 
within  their  command.  None  of  the  major  commands  reported 
that  they  had  directed  the  use  of  other  than  Corps  of  Engi- 
neer Guide  Specifications  at  any  of  the  bases  within  their 
command.  AFSC  did  mention  that  Federal  Housing  Adminis- 
tration Guide  Specifications  are  required  for  use  within 
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that  command.  Seven  of  the  major  command's  Engineering 
Divisions  had  supplem.ented  AFR  89-1  and  had  passed  on  other 
guidance  to  their  bases;  however,  the  supplements  and  addi- 
tional guidance  issued  by  the  major  commands  dealt  prima- 
rily with  construction  management  procedures,  progress 
report  submission,  and  programming  information.  There  was 
no  specific  design  guidance  issued  in  addition  to  that 
already  covered  in  existing  Air  Force  directives.  The 
results  of  the  Major  Command  Survey  are  presented  in 
Table  3.7. 


CHAPTER  IV 


I 


ECONOMIC  ANALYSIS 


Introduction 

As  mentioned  in  Chapter  II,  the  decision  as  to 
which  method  of  preparing  specifications  is  best  for  each 
base  is  dependent  on  the  availability  of  the  RPMA  specifi- 
cations either  through  paper  copy  or  microfilm  distributors, 
or  through  a computer  time-sharing  system.  Whether  the  com- 
puter system  or  the  microfilm  storage  system  will  be  avail- 
able is  not  known  at  the  time  of  this  writing.  However,  the 
assumption  is  made  that  the  RPMA  specifications  will  be 
available  to  Air  Force  bases  in  one  form  or  another. 

The  intention  of  developing  the  procedure  as 
described  by  Eqs  (2.1)  and  (2.2)  was  to  be  able  to  determine 
the  specification  workload  of  each  design  section  necessary 
to  justify  upgrading  from  manual  to  automated  methods  of 
preparing  specifications.  The  survey  results  were  to  pro- 
vide sufficient  data  to  make  this  determination.  However, 
the  survey  results  did  not  yield  all  the  data  necessary  to  do 
so.  Specifically,  Eq  (2.1)  requires  the  number  of  pages  of 
specifications  produced  (P)  to  be  a known  value.  The  survey 
results  provided  only  the  number  of  projects  produced  by 
each  responding  base  during  FY  75  and  not  the  num.ber  of 
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pages.  To  determine  (P)  for  each  base,  the  actual  or  aver- 
age number  of  pages  in  each  project  at  each  base  must  be 
known.  An  attempt  was  made  to  use  an  average  size  of  spec- 
ification. However,  informal  investigation  revealed  that 
the  average  size  of  specifications  varied  tremendously  from 
base  to  base.  Since  the  results  of  Eqs  (2.1)  and  (2,2)  are 
extremely  sensitive  to  the  value  of  (P) , an  overall  Air 
Force  average  applied  to  each  base  would  be  impractical  and 
meaningless.  However,  in  order  to  demonstrate  the  procedure 
an  attempt  was  made  to  determine  an  average  value  for  the 
number  of  pages  in  an  average  base  level  specification.  A 
small  survey  of  Air  Force  design  engineers  attending  two 
continuing  education  short  courses  was  performed  by  the  Air 
Force  Institute  of  Technology,  Civil  Engineering  School. 
Sixteen  design  engineers  were  asked  what  was  the  smallest, 
largest,  and  most  frequent  size  of  specification  at  their 
base.  Three  AFIT  Civil  Engineering  instructors,  each 
having  extensive  experience  with  specifications,  also  con- 
tributed their  estimates  for  a total  of  19  respondents. 
Replies  ranged  from  1 to  20  as  the  size  of  the  smallest 
specification  to  15  to  300  as  the  size  of  the  largest  spec- 
ification, with  the  most  frequent  size  ranging  from  4 to  60 
pages.  These  figures  indicated  a skewed  distribution  and 
comfirmed  the  variability  of  specification  size  from  base 
to  base.  In  order  to  determine  an  average  for  the  number 
of  pages  of  specifications  in  a typical  project  a Beta 


distribution  was  assumed  for  the  size  of  project  specifi- 
cations for  each  base.  The  formula 


Z 


a + 4m  + b 
6 


where 

a = pessimistic  value  (smallest  specification) 
m = most  likely  (most  frequent  specification) 
b = optimistic  value  (largest  specification) 

was  used  to  determine  the  expected  size  of  specification 

for  the  sample  bases  responding.  This  estimation  resulted 

in  an  expected  or  average  specification  size  of  35  pages, 

b - a 

with  a standard  deviation,  a = — g — = 17.  These  values 
will  be  used  in  further  computations. 

Additionally,  the  percent  of  actual  design  time  an 
engineer  spends  preparing  specifications  is  required  in  order 
to  compute  the  portion  of  the  engineer's  salary  pertaining 
to  the  time  he  spent  reviewing  and  proofreading  specifi- 
cations after  they  have  been  typed.  The  percent  of  design 
time  an  engineer  spends  preparing  specifications  was  not 
determined  by  the  survey  nor  from  any  published  sources 
reviewed.  This  information  is  again  needed  to  demonstrate 
the  procedure  outlined  by  Eqs  (2.1)  and  (2.2).  An  estimate 
for  this  value  was  obtained  from  the  same  AFIT  Engineering 
School  survey  as  mentioned  previously;  however,  a normal 


r 


distribution  was  assumed  for  the  engineers'  responses.  A 
simple  average  of  the  responses  resulted  in  an  average  of 
30  percent  of  an  engineer's  design  time  spent  preparing 
specifications,  with  a standard  deviation  of  15  percent. 


Development  of  Equation  Parameters 

The  two  values,  average  specification  size  and  per- 
cent of  an  engineer's  design  time  spent  preparing  specifi- 
cations were,  by  necessity,  estimated  in  order  to  demon- 
strate the  procedure.  The  remaining  parameters  were  com- 
puted as  follows; 


CPP  = (E  X SE)  + (R  X T X ST)  + EC 


1 


(2.1) 


E = the  number  of  engineers  in  the  design 

section,  determined  from  the  survey  results. 

R = 2 if  comparing  manual  typing  to  any  other 
method,  1 otherwise.  This  accounts  for 
having  to  retype  everything  at  least  once 
using  the  manual  typing  method. 

3E  = the  portion  of  an  engineer's  salary  spent 
reviewing  and  proofreading  specifications 
after  they  have  been  typed,  determined  as 
follows : 

Engineer  Cost; 

Mean  salary  scale  GS-11  Step  4 = S18763/yr 

Annual  cost  to  government  of  retirement 
and  benefit  programs  based  on  percent 
of  base  pay  lAW  Office  of  Management 
and  Budget  circular  A-76  is  28.7%. 


(.287) ($18763)  = 5385 

Total  Cost  S24148 
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Results  of  HQ  USAF  Civil  Engineering  and  Services 
Management  Evaluation  Team  visits  to  19  bases  in 
1975,  1976,  and  1977  reveal  that  an  average  of 
45  percent  of  an  engineer's  time  is  spent  doing 
actual  project  design. 

Engineer's  cost  for  design  = 

(.45) ($24148)  = S10867 


The  estimate  for  percent  of  an  engineer's  design 
time  spent  preparing  specifications,  as  determined 
earlier,  is  30  percent. 


Engineer's  cost  for  preparing  specifi- 
cations = 

(.30)  ($10867)  = $ 3260 


From  a CERL  report,  the  percent  of  an  engineer's 
specification  preparation  time  that  is  spent 
reviewing  and  proofreading  manual  typed  specifi- 
cations is  40  percent  (11:12). 

.*.  SE  = (.40)  ($3260)  = $1304/engineer/year 
reviewing  and  proofreading  specifi- 
cations . 

ST,  Typist's  Costs; 

Mean  salary  scale  GS-4  Step  4 

Annual  cost  to  government  of  retirement 
and  benefit  based  on  percent  of  base 
pay  lAW  0MB  circular  A-76  = (.287)  ($9147) 

Total  Cost 


= $ 9147 

= 2625 

$TTTT2 


EC,  Equipment  Costs; 

Computed  from  current  GSA  price  schedule 

Electric  typewriter;  IBM  Selectric.  Yearly 
cost  computed  based  on  S800  purchase  price, 
10  percent  discount  factor,  and  5 year  life 
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(replacement  after  5 years) . 

Annual  cost  = 800  (erf,  10%,  5 years) 

= 800  (.16275)  = $130.20 

-►  use  $130/year 


Automatic  typing  eauipment;  GSA  contract 
#GS-00S-06544 


IBM  MagCard  II  $310/mo  x 12  = $3720 
Maintenance  charges  $40. 74/mo  x 12  = 489 
Years  supply  of  magnetic  cards — 

1000  @ $.32  = 320 
Total  amount  cost/yr  = $4529 


Computer  tie  in  with  terminal/printer: 

GSA  contract  #GS-09S-37414 

Gen-Com  Systems  Inc  Mod  300T  $ 1980 

Maint  costs  after  first  90  days  180 

Communication  line: 

Assume  that  a dedicated  Wide  Area 
Telecommunications  System  (WATS) 
line  will  be  used.  Computer  central 
site  will  be  Wash.  D.C.  to  remainder 
of  country  is  $16 7 5/mo  x 12  mos  = 20100 

Installation  fee  is  $55  and  will 
be  ignored 

Total  cost  for  computer  tie  in/yr  = $22260 


A user's  cost  for  computer  time  should  also  be 
included.  However,  investigation  revealed  that 
users  cost  was  extremely  variable  depending  on 
connect  time,  volume,  and  type  of  system  the 
Army  maintains.  In  this  light  even  an  estimate 
was  not  deemed  practical. 


P,  Number  of  Pages  of  Specifications: 

The  number  of  projects  for  each  base  was  deter- 
mined by  the  survey.  The  average  size  of  specifi- 
cation was  estimated  at  35  pages  as  explained 
earlier. 
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T,  Number  of  Typists  Devoted  to  Specifications; 


The  number  of  typists  devoted  to  specifications 
was  determined  from  the  manning  documents  (UDL) 
received  for  each  base.  The  criteria  for  deter- 
mining the  number  of  typists  devoted  to  specifi- 
cations was  as  indicated  in  Chapter  II. 


The 


RNP 


parameters  for  Eq  (2.2) 

(E  X SE  X RFE)  + (R  X T X ST  X RFT)  + EC 

CPP 


were  computed  as  follows: 

RNP  = required  number  of  pages  to  be  produced  to 
br«|ak  even 

E,  SE,  T,  R,  ST,  and  EC  were  determined  in  the  same 
manner  as  for  Eq  (2.1) 

RFE,  reduction  factor  for  engineers,  was  determined 
from  a CERL  report  as  follows  (11:12): 

Savings  in  engineer  review  and  proofreading  time 
when  using  automatic  equipment  as  compared  to 
manual  typing  is  78  percent. 

.*.  RFE  for  automatic  typing  equipment  = .22 

Savings  in  engineer  review  and  proofreading  time 
when  using  computer  remote  terminal/printer  as 
compared  to  manual  typing  is  91  percent. 

.*.  RFE  for  computer  equipment  over 

manual  equipment  = .09 

Savings  in  engineer  review  and  proofreadi:  g time 
when  using  computer  terminal/printer  as  compared 
to  automatic  typing  equipment  is  59  percent. 

.*.  RFE  for  computer  equipment  over  auto- 
matic typing  equipment  = .41 
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RFT,  reduction  factor  for  typists  was  determined 
from  a CERL  report  (11:11): 

Savings  in  typing,  review,  and  revision  time 
for  automatic  typing  equipment  over  manual 
typing  equipment  is  39  percent. 

• 

. . RFT  for  automatic  typing  equipment 

over  manual  typing  = .61 

Savings  in  typing,  review,  and  revision  time 
for  computer  remote  terminal/computer  tie-in 
over  manual  typing  is  72  percent. 

.*.  RFT  for  computer  remote  terminal/ 

printer  over  manual  typing  = .28 

Savings  in  typing,  review,  and  revision  time 
for  computer  remote  terminal/printer  tie-in 
over  automatic  typing  equipment  is 
46  percent. 

.*.  RFT  for  computer  remote  terminal/ 
printer  over  automatic  typing 
equipment  = .54 


Example  Problem 

As  stated  previously,  the  survey  did  not  provide 
the  detailed  data  required  to  determine  the  specification 
preparation  method  most  appropriate  for  each  unit.  However, 
in  order  to  demonstrate  how  the  procedure  can  be  utilized 
by  a base  level  engineering  unit  a typical  size  base  will 
be  assumed.  The  following  example  for  automatic  typing 
equipment  will  demonstrate  the  initial  investigation  compu- 
tations using  Eqs  (2.1)  and  (2.2),  and  the  additional 
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justification  steps  required  by  Air  Force  Manual  67-1 
(23:18-25).  This  entire  base  level  procedure  is  provided 
in  detail  in  Appendix  E,  and  will  only  be  demonstrated 
here. 

For  the  purposes  of  this  example,  the  parameters 
for  this  typical  base  are:  a)  12  design  engineers,  average 

grade  GS-11,  step  4;  b)  1.2  typists  devoted  to  specifi- 
cations deteirmined  by  office  survey,  average  grade  GS-4, 
step  4;  c)  existing  equipment  is  electric  manual  typewriters; 
d)  75  projects  designed  per  year,  with  an  average  size  of 
35  pages  per  project;  e)  results  from  extensive  survey  of 
engineering  and  construction  branch  total  typing  load  yields 
525  lines  of  typing  per  day;  f)  IBM  MagCard  II  automatic 
typing  equipment  will  be  requested. 

Using  Eq  (2.1)  and  the  values  previously  computed 
for  SE  ($1304),  ST  ($11772),  and  EC  ($130)  yields  the 
following  cost  per  page  (CPP)  . 

Cpp  _ (E  X SE)  + (R  xTx  ST)  + EC 

P 

(12  X 1304)  + (2  X 1.2  X 11772)  + (130)  (2) 

(75) (35) 

CPP  = $16. 82/page  of  specification  produced. 

The  required  number  of  pages  of  specifications  necessary  to 
be  produced  with  automatic  typing  equipment  to  break  even 
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costwise  with  the  manual  method  is  determined  from  the 
results  of  Eq  (2.1)  above  and  Eq  (2.2).  For  this  compu- 
tation automatic  typing  equipment  is  used.  The  values  for 
EC  ($4529),  RFE  (.22),  and  RFT  (.61)  are  as  previously  com- 
puted for  automatic  typing  equipment. 

_ (ExSExRFE)  + (RxTxSTxRFT)  + EC 

RNir  — ^ ■ - — - 

CPP 

(12xl304x.  22)  + (2xl.2xll772x.61)  + (4529  + 130) 

KT^ir  — ■■  - ■ ■■  n,  - 

16.82 

RNP  = 1506  pages/year 

This  result  indicates  that  the  unit  need  only  produce  1506 
pages  of  specifications  per  year  in  order  to  pay  for  the 
cost  of  using  automatic  typing  equipment.  If  the  sample 
year  is  a typical  year  the  cost  per  page  will  be  reduced 
from  $16. 82/page  to  $9. 65/page,  a substantial  savings. 
Assuming  the  same  number  of  pages  of  specifications  will  be 
produced  from  year  to  year  the  yearly  savings  will  be 
($16 . 82/page) (75  projects) (35  pages/project) 

- ($9. 65/page) (75  projects) (35  pages/project) 

= $18,821. 

To  determine  the  number  of  automatic  typewriters 
required  to  satisfy  the  given  workload  of  525  lines  per  day; 
first,  multiply  the  daily  average  by  20.99,  the  number  of 
monthly  workdays  (15),  (525  lines/day)  (20 . 99  workdays/month) 
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= 11020  lines/month;  second,  convert  lines  per  month  to 
mandays  by  dividing  by  the  expected  machine  performance 
factor  for  mixed  typing  using  automatic  typing  equipment  of 
700  lines/day,  11020  lines/month  t 700  lines/day  = 15.74 
manday s/month;  third,  convert  mandays/month  to  number  of 
typists  and  thus  automatic  typewriters  required  to  accom- 
plish the  workload  by  dividing  by  the  number  of  productive 
mandays/month  available  per  typist  (15),  (15.74  mandays/ 

month)  -r  (16.5  mandays/month/ typis ts ) = . 954  typists  and 
automatic  typewriters  required. 

To  determiine  the  overall  savings  as  a result  of 
converting  to  automatic  typing  equipment  add  the  savings  in 
engineers'  salary  resulting  only  from  reduced  review  and 
proofreading  time  to  specifications  and  the  savings  in 
typists'  salary  as  a result  of  using  automatic  typing  equip- 
ment, and  then  subtract  the  equipment  costs. 

(.78)(E)(SE)  + (.39)(T)(ST)  - EC 

( .78)  (12)  ($1304)  + (.  39)  (2)  (1.2)  (11772)  - (4529  - 130) 

= S18825/year 

Mote  that  the  cost  of  one  manual  typewriter  is  being  saved. 
The  difference  between  the  above  savings  and  the  $18,821 
computed  previously  is  due  to  rounding. 

Although  this  savings  is  not  a capital  savings,  un- 
less typist  positions  can  be  eliminated,  it  does  accurately 
reflect  a substantial  savings  in  manhours.  Using  the 
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example,  and  attributing  one-half  of  the  cost  of  equipment 
against  engineer  savings  yields  (.78)  (12)  (1304)  - 
.5(4529  - 130)  = $10,006  savings.  When  using  an  average 
GS-11,  step  4 hourly  rate  including  retirement  and  health 
benefits  of  $11.61,  the  resulting  savings  is  1109  engineering 
manhours.  These  manhours  can  then  be  reallocated  to  more 
important  engineering  design  work  rather  than  the  mundane 
task  of  reviewing  and  proofreading  typing. 

An  example  using  the  computer  based  method  of  pro- 
ducing specifications  will  not  be  shown.  The  number  of 
unknown  variables  regarding  the  outcome  of  the  Army's  RPMA 
specifications  in  conjunction  with  their  EDITSPEC  program 
make  this  determination  impractical.  Unknowns  at  this  time 
include:  the  final  determination  of  whether  the  RPMA  spec- 

ifications will  be  computerized;  the  location  and  type  of 
the  central  computer;  the  mode  of  operation,  contract  or 
service  operated  which  will  determine  user  and  connect  time 
costs;  the  variable  communications  costs  depending  on  com- 
puter and  base  location  and  method  of  communicating;  and, 
the  type  of  remote  terminal  equipment  required.  All  of  these 
variables  will  remain  unknown  until  the  OCE  decision  is  made 
and  the  system  established.  Only  then  can  the  Air  Force 
develop  its  requirements  to  utilize  the  system.  Addition- 
ally, ATM  300-6  and  AFM  300-12  require  detailed  information 
of  the  type  listed  above  before  any  action  can  be  initiated 
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to  use  the  Army's  computer  based  specification  system 
(16,  21).  Any  further  investigation  into  this  area  is 
beyond  the  scope  of  this  paper.  However,  the  investigative 
procedure  outlined  in  Eqs  (2.1)  and  (2.2),  as  applied  to 
computer  equipment  (using  the  appropriate  reduction  factors 
developed) , remains  valid  and,  once  the  equipment,  commu- 
nication, and  user  costs  are  known,  can  be  applied. 


CHAPTER  V 


ANALYSIS,  CONCLUSIONS,  AND  RECOMMENDATIONS 
Analysis  and  Conclusions 

In  this  section,  the  results  of  the  survey  presented 
in  Chapter  III  will  be  analyzed  in  light  of  the  economic 
analysis  performed  in  Chapter  IV.  The  conclusions  reached 
from  the  analysis  of  the  data  gathered  and  presented  will 
then  be  stated. 

Manning 

The  data  gathered  from  the  survey  indicate  that 
there  are  only  19  of  the  71  design  sections  which  responded 
which  are  fully  manned.  As  can  be  seen  from  Table  3.1a, 
the  assigned  versus  authorized  manning  in  the  design 
sections  when  grouped  by  major  command,  ranges  from 
79  percent  to  94  percent.  Although  the  information  gath- 
ered does  not  indicate  whether  the  vacant  positions  are 
engineer  or  technician  positions,  it  is  reasonable  to  con- 
clude that  many  of  the  vacancies  are  engineer  positions. 

The  reduced  design  section  manning  seemingly  throughout  all 
major  commands  leads  to  the  conclusion  that  the  installation 
of  any  labor  saving  devices  which  can  be  employed  to  miake 
the  preparation  of  contractural  documents  more  efficient. 
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such  as  automatic  typewriter/master  specification  systems 
or  computerized  text  manipulation  systems,  should  be 
encouraged • 

Methods  of  Specification  Preparation 

The  survey  response  indicated  that  40  percent  of 
all  project  specifications  prepared  by  Air  Force  design 
sections  v/ere  prepared  by  the  cut  and  paste  method.  As 
expected,  this  was  the  method  most  frequently  used.  The 
next  most  frequently  used  method  was  the  production  of  pro- 
ject specifications  from  Corps  of  Engineers  Construction 
Guide  Specifications.  This  method  accounted  for  24  percent 
of  project  specifications.  An  additional  21  percent  of  the 
projects  are  prepared  using  locally  produced  master  specifi- 
cation files.  About  one-half  of  that  21  percent  is  processed 
via  automatic  typing  machines.  Thus  a total  of  85  percent  of 
the  project  specifications  prepared  by  Air  Force  design 
sections  use  some  form  of  master  specification  file.  This 
indicates  that  many  engineers  are  individually  seeking  more 
efficient  methods  of  preparing  project  specifications. 

Results  of  the  survey  indicated  that  there  are  no  command 
wide  project  specifications  available;  therefore,  each  base 
design  office  must  assemble  and  prepare  its  own  specifi- 
cation file.  The  10  percent  of  the  projects  prepared  with 
a master  file  and  automatic  typewriter  further  indicates  the 
desires  of  design  personnel  to  automate  their  methods. 
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The  Corps  of  Engineers  Construction  Guide  Specifi- 
cations are  designed  to  be  used  for  new  construction  pro- 
jects, and  as  such  they  do  not  lend  themselves  readily  to 
maintenance  and  repair  projects.  Since  the  use  of  the  Corps 
Guide  Specifications  accounts  for  the  second  highest  method 
of  producing  specifications  reported,  it  can  be  concluded 
that  the  design  engineers  are  familiar  with  that  specifi- 
cation file  and  use  it  whenever  possible.  This  leads  to 
the  further  conclusion  that  the  RPMA  Guide  Specification 
file  will  be  readily  accepted  by  engineers  throughout  the 
Air  Force  and  used  to  the  maximum  extent  possible. 

It  is  difficult  to  understand  why  engineers  in  Air 
Force  design  sections  continue  to  prepare  such  a high  per- 
centage of  their  project  specifications  from  scratch,  espe- 
cially maintenance,  repair,  and  alteration  projects.  There 
may  have  been  some  misinterpretation  of  this  method,  but 
the  definition  as  stated  on  the  questionnaire  and  in 
Chapter  I seems  rather  explicit,  .^^t  first,  15  percent  over- 
all rate  does  not  sound  excessive;  however,  the  36  percent 
reported  by  ACCOM  and  the  24  percent  reported  by  AFLC  do 
seem  questionable. 

Equipment  Availability 

The  survey  questions  were  structured  to  gain  infor- 
mation about  the  equipment  available  in  the  base  design 
sections  or  accessible  to  that  design  section  which  could 
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be  used  to  store  or  process  a master  guide  specification 
file.  As  such,  the  questions  concerned  the  availability  or 
access  to  microfilm  libraries  containing  the  Federal  Con- 
struction Regulations  and  the  associated  reader/printer 
equipment,  automatic  typing  equipment  using  either  a mag- 
netic tape  or  card  medium,  and  access  to  computer  programs 
for  the  solution  of  engineering  problems. 

The  response  showed  that  69  of  the  71  base  design 
sections  which  returned  the  questionnaire  did  possess  micro- 
film libraries  and  reader/printer  equipment.  Since  the  use 
of  this  information  storage  and  retrieval  system  is  so  wide- 
spread, it  is  concluded  that  it  should  form  the  basis  for 
any  method  of  preparing  specifications  which  a particular 
design  section  might  use.  As  mentioned  in  Chapter  I,  the 
RPMA  Guide  Specifications  are  divided  into  four  parts,  the 
deficiency  checklist,  the  unit  price  schedule,  the  basic 
and  specialized  portions  of  the  specification  with  notes  to 
the  designer,  and  the  two-column  format  guide  specification. 
The  entire  RPMA  file  will  be  stored  in  the  microfilm 
library  for  reference  where  it  will  be  updated  by  the  com- 
mercial firm  which  markets  the  library  whenever  changes  are 
made  to  the  master  file.  Since  the  revisions  which  are 
made  to  the  master  file  will  be  reported  to  the  base  design 
offices  via  revised  microfilm  libraries,  a system  will  be 
required  to  update  the  magnetic  cards  or  tape  to  reflect 
these  same  changes;  otherwise,  the  magnetic  file  will  soon 
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be  outdated  even  though  the  master  file  and  the  microfilm 
file  are  current.  TVhenever  any  portion  of  the  specification 
is  needed  for  a project  design,  the  appropriate  portion  can 
be  displayed  on  the  equipment  and  a working  copy  obtained 
simply  by  pushing  a button.  The  engineer  can  then  edit  the 
text  as  appropriate,  add  or  delete  special  provisions  as 
necessary,  and  submit  the  edited  copy  for  processing.  The 
copy  can  then  be  typed  manually,  from  magnetic  cards  or 
tape  on  an  automatic  typewriter,  or  from  a computerized 
text  editing  system. 

The  use  of  computer  systems  is  quite  common  in  the 
Air  Force.  Each  major  command  has  access  to  a rather  exten- 
sive computer  system  and  practically  every  base  has  the 
Burroughs  3500  as  a minimum  computer  system  installed.  In 
spite  of  this  rather  extensive  proliferation  of  computer 
hardware  and  its  associated  software,  only  eleven  base 
design  offices  reported  that  they  had  access  to  any  computer 
software.  Seven  of  the  eleven  bases  are  either  in  AFLC  or 
AFSC.  Both  of  these  commands  possess  rather  extensive  com- 
puter hardware  and  software.  AFLC  has  formally  advised  the 
design  offices  within  its  command  of  the  existence  and  con- 
text of  the  programs  available  and  has  encouraged  their  use. 
It  can  only  be  concluded  that  the  remaining  four  design 
offices  which  have  gained  access  to  computerized  systems 
have  done  so  only  through  the  individual  effort  of  some 
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person  in  that  office.  One  response  indicated  that  the 
only  use  of  computer  programs  by  that  office  was  for  prepa- 
ration of  a project  design  schedule. 

Although  there  are  a number  of  programs  available 
in  the  Air  Force  which  can  solve  many  types  of  engineering 
problems,  it  appears  that  there  has  been  very  little  effort 
directed  toward  informing  the  engineers  at  the  base  design 
offices  of  the  existence  of  these  programs  or  providing 
access  to  them  through  the  major  command.  Included  among 
the  programs  are  text  editing  programs  which  can  also  be 
used  for  the  production  of  project  specifications  if  the 
master  specification  were  stored  on  that  program.  A partial 
list  of  the  programs  which  are  available  is  included  as 
Appendix  D. 

Automatic  typewriters  have  been  in  existence  for  a 
number  of  years,  and  numerous  studies  cited  earlier  in  this 
thesis  have  concluded  that  these  machines  are  best  suited 
for  typing  repetitive  material  which  only  requires  text 
editing  and  slight  modification  to  conform  to  a particular 
circumstance.  Specifications  for  the  maintenance  and 
repair  of  real  property  facilities  which  are  used  at  every 
Air  Force  base  certainly  fall  into  this  category.  However, 
the  number  of  automatic  typewriters  in  use  at  base  design 
offices  is  minimal  to  say  the  least.  It  can  only  be  con- 
cluded that  the  benefits  which  can  be  derived  through  the 
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use  of  equipment  such  as  the  magnetic  medium  automatic  type- 
writer at  the  base  level  design  offices  have  not  been 
recognized  at  appropriate  levels  in  the  Air  Force  engi- 
neering hierarchy.  It  appears  that  there  has  been  little 
or  no  emphasis  placed  on  the  acquisition  of  this  equipment 
in  order  to  assist  the  engineering  staffs  at  the  base  design 
offices  in  preparing  specifications. 

When  the  responses  which  were  received  from  m.ajor 
commands  were  reviewed  to  ascertain  the  extent  of  guidance 
which  is  being  provided  to  the  design  offices  within  their 
jurisdiction,  there  was  no  evidence  of  any  guidance  or  even 
information  concerning  the  use  of  computer  programs  for 
engineering  applications  or  the  benefits  of  automatic 
typing  equipment  for  specification  preparation.  This  lack 
of  such  guidance  or  information  supports  the  conclusions 
drawn  above  that  there  has  been  no  guidance  which  would 
tend  to  imply  command  support  of  automation  for  the  design 
offices . 

Finally,  the  extensive  review  of  both  published  and 
unpublished  literature  which  is  listed  in  the  bibliography 
in  both  the  governmental  and  private  sectors  of  the  engi- 
neering community,  overwhelmingly  support  the  thesis  that 
repetitive  typing  requirements  and  master  specifications  are 
most  efficiently  and  effectively  processed  through  the  use  of 
automated  equipment,  whether  that  equipment  be  magnetic 
media  automatic  typing  equipment  or  a computerized  text 
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editing/manipulation  system.  The  economic  analysis  per- 
formed in  Chapter  IV  concluded  that  each  Air  Force  design 
office  should  perform  the  analysis  outlined  in  Appendix  E 
in  order  to  determine  its  workload  and  analyze  its  operation 
as  a basis  for  requesting  and  receiving  approval  for  the 
installation  of  automatic  typing  equipment. 

Summary 

In  1975,  the  Office  of  the  Chief  of  Engineers,  U.S. 

Army,  directed  the  Corps  of  Engineers  Construction  Engi- 
neering Research  Laboratory  (CERL)  to  begin  development  of 
a comprehensive  set  of  construction  guide  specifications  for 
the  maintenance,  repair,  and  alteration  of  real  property 
facilities  (1:8).  To  date,  over  $1.5  million  has  been 
expended  for  the  production  of  specifications  for  42  of  the 
65  broad  topic  areas  initially  established.  Guide  specifi- 
cations for  the  first  42  topics  will  be  ready  for  distri- 
bution in  February  1978.  This  master  guide  specification 
has  been  named  the  Real  Property  Maintenance  Activity  (RPMA) 

Guide  Specification  (8) . 

Extensive  research  in  both  the  military  and  private 
sectors  of  the  engineering  community  has  indicated  that  the 
most  efficient  manner  in  which  to  process  a master  specifi- 
cation is  by  automated  means.  Automated  means  refers  to 
editing  and  manipulating  text  using  automatic  typewriters 
which  are  operated  from  prerecorded  magnetic  tape  or  cards, 
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or  using  a computer  based  text  editing  program  (7:30).  The 
survey  taken  in  conjunction  with  this  thesis  effort  revealed 
that  85  percent  of  the  project  specifications  prepared  by 
Air  Force  base  level  design  sections  are  prepared  from  some 
sort  of  prepared  file.  The  prepared  specification  files 
range  from  copies  of  specifications  prepared  by  the  designer 
for  previous  similar  projects.  Corps  of  Engineers  Con- 
struction Guide  Specifications , to  locally  produced  master 
specifications.  It  is  evident  that  there  is  a widespread 
desire  to  use  some  sort  of  master  specification  system 
throughout  the  Air  Force.  Since  no  specific  master  speci- 
fication file  exists  for  maintenance,  repair,  and  alteration 
of  existing  facilities,  each  design  section,  or  in  some 
cases  each  engineer,  is  attempting  to  create  his  own  file. 
This  trend  toward  a master  specification  file  leads  to  the 
conclusion  that  the  RPMA  Guide  Specification  will  be  well 
received  and  used  extensively  by  the  base  level  design 
sections . 

In  spite  of  the  widespread  use  of  "master"  speci- 
fications, the  survey  showed  that  only  19  base  design 
sections  have  automatic  typing  equipment.  Eleven  design 
sections  reported  that  they  have  aocess  to  computer  pro- 
grams, but  none  reported  the  use  of  text  editing  programs 
for  producing  their  specifications . The  survey  results 
indicated  that  only  10  percent  of  the  speoif ications 
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prepared  by  Air  Force  design  sections  were  prepared  on 
automatic  typing  equipment. 

An  economic  analysis  showed  that  the  average  size 
Air  Force  design  section  could  economically  justify  the 
relatively  large  annual  expenditure  of  funds  necessary  to 
acquire  an  automatic  typewriter  by  preparing  only  one-half 
of  the  number  of  pages  of  specifications  it  now  prepares 
annually.  The  analysis  was  performed  for  an  example  base 
design  section  consisting  of  12  engineers,  1.2  typists 
devoted  to  typing  specifications,  and  approximately  2600 
pages  of  specifications  prepared  per  year.  Analysis 
revealed  that  the  savings  in  engineer  and  typist  manhours 
resulting  from  the  use  of  automatic  typing  equipment  would 
exceed  $18,000.  Although  this  will  not  be  a capital  savings 
in  m.ost  cases,  i.e.,  engineer  and  typist  positions  will  not 
be  eliminated,  the  manhours  saved  can  be  utilized  for  other 
necessary  design  work  or  other  work  requiring  the  services 
of  a professional  engineer.  However,  in  those  cases  where 
more  than  two  typists  are  devoted  to  typing  specifications 
the  elimination  of  one  position  may  be  realized.  A proce- 
dure for  justifying  automatic  typing  equipment  is  included 
as  Appendix  E. 

OCE  is  considering  the  option  of  maintaining  the 
RPMA  Guide  Specifications  on  a specification  text  editing 
program  called  EDITSPEC  ( 8 ) . Air  Force  base  level  design 


units  may  eventually  have  access  to  this  system  via  com- 
puter remote  terminals.  However,  until  the  OCE  decision  is 
made  concerning  the  location  of  the  central  computer,  its 
mode  of  operation  (contract  or  government  operated) , and  the 
user  fees  have  been  determined,  an  investigation  into  the 
economic  feasibility  of  tying  into  such  a system  should  not 
be  considered.  As  a result,  this  aspect  was  not  considered 
in  this  thesis. 

The  survey  data  also  showed  that  97  percent  of  the 
design  sections  possess  microfilm  libraries  and  the  associ- 
ated reader/printer  equipment.  The  libraries  include  the 
Federal  Construction  Regulations  (FCR)  which  contain  mili- 
tary guide  specifications.  Informal  discussions  with 
representatives  of  one  of  the  firm.s  which  market  the 
libraries  indicate  that  the  RPMA  Guide  Specifications  will 
become  a part  of  the  FCR  library  when  they  are  available. 
Since  the  microfilm  libraries  are  being  used  almost  entirely 
throughout  the  design  sections,  they  should  become  the  basis 
for  any  method  of  specification  preparation  which  is  adopted 
at  a particular  base.  The  use  of  these  libraries  would 
insure  that  as  long  as  the  master  specification  file  is 
kept  up  to  date,  the  base  files  would  also  be  updated 
autom.atically . 

A survey  of  the  major  command  Engineering  and  Con- 
struction Divisions  revealed  an  extensive  library  of  engi- 
neering computer  programs  at  one  major  command,  AFLC,  with 


virtually  none  available  at  the  remaining  major  commands. 
These  engineering  programs  are  used  by  the  AFLC  base  level 
engineering  design  units.  It  appears  that  the  other  major 
commands  and  bases  either  are  not  aware  these  programs 
exist  or  do  not  have  the  equipment  available  to  make  use  of 
them.  A listing  of  the  AFLC  engineering  computer  programs 
that  can  be  made  available  to  other  Air  Force  agencies  is 
given  in  Appendix  D.  Although  these  programs  are  for 
solving  engineering  problems,  their  use  may  be  the  first 
step  for  engineering  design  units  becoming  accustomed  to 
interfacing  with  computer  programs,  which  may  eventually 
lead  to  a computer  based  specification  text  editing  system. 

Recommendations 

The  recommendations  made  in  this  section  will  be 
based  upon  the  conclusions  which  were  drawn  from  the  data 
gathered  in  the  surveys  of  the  base  level  engineering 
design  sections  and  of  the  major  command  Engineering  and 
Construction  Branches,  in  conjunction  with  the  economic 
analysis  of  the  use  of  automated  equipment  by  the  design 
sections.  The  recommendations  are  aimed  at  encouraging  the 
concerted  effort  of  all  levels  of  command  within  the  Air 
Force  engineering  community  to  establish  the  guidance  and 
coordination  necessary  to  justify  and  acquire  more  modern, 
automated  methods  of  preparing  project  specifications.  If 
followed,  the  recommendations  should  result  in  actual 


capital  savings  in  some  instances  where  clerical  positions 
could  be  eliminated,  and  most  certainly  in  reducing  the 
amount  of  time  a project  engineer  must  spend  preparing  spec- 
ifications. The  recommendations  take  on  double  emphasis  in 
light  of  the  adoption  of  the  RPMA  Guide  Specifications 
which  will  be  available  for  use  at  all  Air  Force  instal- 
lations in  calendar  year  1978.  With  the  adoption  of  this 
master  specification,  the  individual  bases  or  major  com- 
mands will  be  relieved  of  the  burden  of  preparing  their  own 
master  specification  file  which,  as  stated  previously,  is 
the  most  expensive  part  of  an  automated  system.  Recommen- 
dations will  also  be  made  which  highlight  related  areas  of 
research  which  were  not  within  the  scope  of  this  thesis. 

Recommendations  for  Automated  Methods  of  Preparing 
Specifications 

A.  All  levels  of  the  Air  Force  engineering  com- 
munity should  recognize  that  the  use  of  automated  methods  of 
processing  project  specifications  can  result  in  capital 
savings  in  many  instances  and  most  certainly  in  time 
savings  for  project  engineers. 

B.  Guidelines  should  be  established  for  the  base 
level  design  sections  to  justify  and  request  automatic 
typing  equipment  for  the  preparation  of  project  specifi- 
cations . 


81 


C.  Procedures  for  obtaining  automatic  t^’ping 
equipment  for  the  design  sections  should  be  established  and 
coordinated  at  all  levels  of  approval  including  logistics, 
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administrative,  and  engineering  functions. 

D.  Each  base  level  engineering  design  section 
should  be  directed  to  perform  the  study  required  by  Air 
Force  regulations  to  initiate  a request  for  automatic 
typing  equipment. 

E.  Guidelines  should  be  established  to  insure  that 
the  use  of  the  RPMA  Guide  Specification  is  fully  integrated 
with  the  use  of  automatic  typing  equipment. 

F.  Each  design  section  should  be  directed  to 
obtain  the  appropriate  commercial  microfilm  technical 
libraries  and  associated  reader/printer. 

Recommendations  for  Research  in  Related  Areas 

A.  During  the  course  of  the  research , a number  of 
computer  programs  were  discovered  in  an  HQ  AFLC  Civil  Engi- 
neering library  which  were  designed  to  perform  engineering 
calculations  and  to  manipulate  text.  A list  of  these  pro- 
grams and  instructions  for  their  use  apparently  has  been 
distributed  to  the  AFLC  base  design  sections  because  four  cf 
the  seven  bases  acknowledged  access  to  them.  AFLC  and  ^ 
were  the  only  major  commands  which  reported  any  corn  * 
programs  available;  however,  the  AFSC  program  li=- 
extracted  from  the  AFLC  list.  There  is  a w -s' * 
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information  and  knowledge  available  in  the  AFLC  program 
library,  and  most  of  it  is  easily  useable.  It  is  therefon 
recommended  that  a study  be  performed  to  determine  whether 
the  computer  equipment  and  program  storage  space  exist  at 
all  of  the  main  commands  to  use  these  programs  and  to  make 
them  available  to  the  base  design  offices. 

B.  Once  the  automatic  typing  equipment  is  justi- 
fied, it  is  imperative  that  guidelines  be  developed  for  it; 
use  in  order  to  obtain  maximum  utilization.  These  guide- 
lines should  be  specifically  oriented  toward  the  preparati( 
of  project  specifications  and  related  documents. 

C.  If  automatic  typewriters  are  used  for  the  prep' 
aration  of  project  specifications,  each  design  section  mus 
initially  commit  the  master  specification  to  a magnetic 
medium.  Each  time  the  master  specification  is  revised,  th( 
magnetic  medium  must  also  be  revised  to  stay  current.  In 
order  to  avoid  the  potential  for  out  of  date  specification 
it  is  recommended  that  an  investigation  be  initiated 
regarding  the  feasibility  of  mass  producing  magnetic  cards 
and  tapes  from  a central  library  for  distribution  to  the 
using  agencies. 

D.  It  was  noted  earlier  in  the  thesis  that  OCE 
plans  to  maintain  the  master  copy  of  the  RPMA  Guide  Speci- 
fications on  a computer  text  editing  file.  If  this  plan  i 
in  fact  carried  out,  it  appears  that  design  offices  which 
produce  a large  volume  of  specifications  may  justify  the 

83 


expense  necessary  to  tie  directly  to  that  computer  file  and 
to  access  the  text  editing  program  through  a time  sharing 
system.  However,  the  critical  variables  such  as  type  of 
computer  system,  its  location,  mode  of  operation,  communi- 
cations costs,  and  user  costs  are  all  dependent  on  the  Army 
decision.  Detailed  investigation  into  this  area  is  imprac- 
tical until  this  decision  is  made-i  - Previous  studies  have  - ■■ 
shown,  however,  that  potentially  greater  savings  can  be 
realized  through  the  use  of  a computer  based  text  editing 
program  (11:12).  In  order  to  determine  if  the  Air  Force 
can  take  advantage  of  these  savings,  it  is  therefore 
recommended  that  this  be  a topic  for  further  investigation 
into  the  area  of  automated  specification  preparation  methods 
for  Air  Force  base  level  engineering  design  sections. 


DEPARTMENT  OF  THE  AIR  FORCE 

AIR  FORCE  INSTITUTE  OF  TECHNOLOGY  ( AU  ) 
WRIGHT.PATTERSON  AIR  FORCE  BASE.  OHIO  45433 


REPLY  TO 
ATTN  OF: 

SUBJECT; 

TO: 


SLGR  (SLSR  21-77A/Capt  Link/Capt  Underwood/AUTOVON  78-74240) 
Engineering  Design  Survey  RCS:  AUN-EDV(OT)  77001 


DE 


1.  The  attached  survey  was  prepared  by  a research  team 
at  the  Air  Force  Institute  of  Technology,  Wright-Patterson 
AFB,  Ohio.  The  purpose  of  the  survey  is  to  obtain  infor- 
mation from  you  with  respect  to  the  size  .of  your. design  . _ 
section  and  the  workload  imposed  on  that  section.  The 
survey  is  also  designed  tc  determine  which  types  of  equip- 
ment for  the  preparation  of  contract  specifications  and 
storage/retrieval  of  information  is  available  throughout 
the  Air  Force.  The  questions  were  constructed  by  the 
research  team  solely  to  conduct  research  for  educational 
purposes . 


2.  Please  remove  this  letter  prior  to  returning  the 
completed  survey.  Your  cooperation  in  providing  this 
data  will  be  very  beneficial  in  evaluating  the  need  for 
finding  a better  method  of  preparing  contract  specifica- 
tions at  base  level  organizations.  Please  return  the 
completed  survey  in  the  attached  envelope  within  one  week 
aftej;,  receipt. 

r.-  --y  //'  1^^^ 

lENRY/W.  PARLETT,  Colonel,  USAF 
Associate  Dean  for  Graduate 
Education 

School  of  Systems  and  Logistics 


2 Atch 

1 . Survey 

2.  Return  Envelope 
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Strength  Through  Knowledge 


SURVEY 


For  BCE  Design  Sections 


1.  Unit  Designation 

2.  Major  Command 

3.  Number  -of ■ personnel  in  design  section  (Functional 
Account  Code  4421) . 

Authorized Assigned 

4.  Number  of  engineers  and  engineering  techicians  whose 
primary  duties  include  design  of  construction  projects. 
(Construction  projects  include  all  categories,  i.e., 
maintenance,  repair,  M.C.,  NAF,  service,  housing,  etc.) 

Authorized Assigned 

5.  Total  number  of  projects  designed  during  FY  75  (except 

service  contracts). 

6.  Total  number  of  projects  procured  during  FY  75  (except 

service  contracts) . 

7.  Total  dollar  amount  of  all  projects  procured  during 
FY  75  (except  service  contracts) . 

Initial  amount  $ 

Including  modifications  $ 

8.  Total  number  of  service  contracts  procured  during  FY  75 

(i.e.,  custodial,  trash  collection,  etc.). 

9.  Total  dollar  amount  of  service  contracts  procured 
during  FY  75. 

Initial  amount  $ 

Including  modifications  $ 

10.  Total  number  of  change  orders  processed  against  the 
projects  procured  in  FY  75. 

Ccnstruction  contracts 

Service  contracts  
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RCS;  AUN-EDV(OT)  77001 


V-‘i- 


11.  Does  your  office  have  access  to  any  computerized  pro- 
grams for  design  or  preparation  of  projects? 

Yes  No  (Circle  one) 

12.  If  the  answer  to  #11  is  Yes,  please  attach  a short 
description  of  each  to  this  questionnaire. 

13.  Does  your  office  possess  a microfilm  information 
storage/retrieval  system  'such  as  Showcase  or  VSMF? 

No  Yes  = Lease  Own  (Circle  one) 

14.  If  the  answer  to  #13  is  Yes,  please  specify  the  system. 


15.  Does  your  office  have  access  to  automatic  typing  equip- 
ment such  as  the  IBM  MagCard  II? 

No  Yes  = Lease  Own  (Circle  one) 

16.  If  the  answer  to  #15  is  Yes,  please  specify  the  system 

plus  any  special  features  it  has. 


17.  What  are  the  primary  methods  you  use  to  prepare  your 

specifications? 

A.  Individually  write  each  entire  specification — This 
refers  to  the  process  of  a design  engineer  writing 
in  long  hand  at  least  75%  of  a complete  specifi- 
cation and  forwarding  to  an  administrative  clerJc 
for  typing. 

% 

B.  Cut,  paste,  and  edit  old  specifications — This 
refers  to  the  process  of  reusing  previously  written 
specifications  by  cutting  appropriate  portions  from 
them  and  pasting  those  portions  together  to  form  a 
new  specification.  Also  includes  rewriting  or 
editing  portions  of  that  specification  to  fit  the 
situation  of  concern.  The  final  "pasted  copy"  is 
retyped  in  final  foinn. 

% 

C.  Assemble  Corps  of  Engineers  Guide  Specifications  to 
fit  a project — This  refers  to  the  process  of  pro- 

^ ducing  copies  of  Corps  of  Engineers  Guide  Specifi- 
cations and  assembling  them  in  a logical  order  to 
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form  the  appropriate  portions  of  a project  speci- 
fication. Copies  are  many  times  made  from  micro- 
film systems  such  as  Showcase  or  VSMF. 


Use  local  master  specifications  or  guide  specifi- 
cations— This  refers  to  the  process  of  using  in 
total  or  editing  as  appropriate  locally  produced 
standard  specifications  for  certain  projects. 
These  are  usually  produced  and  used  command  wide. 


Use  automatic  typing  equipment  to  reproduce  stand- 
ard specifications — This  refers  to  the  use  of 
automated  typewriters  such  as  IBM  Selectric-MagCard 
II'  Systems.  The  specification  is  typed  on  magnetic 
tape  or  cards,  indexed,  and  stored  for  future  use. 
When  a similar  project  must  be  prepared,  the  mag- 
netic tape  or  cards  are  retrieved  to  reproduce  the 
specification  automatically.  The  engineer  then 
edits  the  specification  to  fit  the  project  and 
returns  it  for  final  reproduction. 


Use  computer  based  standard  specifications — Refers 
to  the  use  of  any  commercially  available  computer- 
based  specification  preparation  system.  The  data 
base  may  be  stored  in  computers  used  on  the  base, 
at  the  major  air  command  or  privately  (or  commer- 
cially) owned  which  are  accessed  via  time  sharing 
methods . 


Any  other  method.  Please  describe. 


18.  Who  writes  your  specifications?  Designer 
Special  Specification  Writer 


DEPARTMENT  OF  THE  AIR  FORCE 
AIR  FORCE  INSTITUTE  OF  TECHNOLOGY  (AU) 
WRIGHT.PATTERSON  AIR  FORCE  BASE.  OHIO  45433 

ATTN  OF:  SLGR  (SLSR  21-77A/Capt  Link/Capt  Underwood/AUTOVOfJ  78-74270) 


SUBJECT:  Engineering  Design  Survey  RCS:  AUN-EDV(OT)  77002 


1 FEB  1977 


TO:  DEE 


1.  The  attached  survey  was  prepared  by  a research  team  at  the  Air 
Force  Institute  of  Technology,  Wright-Patterson  AFB,  Ohio.  The 
purpose  of  the  survey  is  to  obtain  information  from  you  with  respect 
to  your  command’s  policies  concerning  review  of  project  plans  and 
specifications,  and  additional  design  guidance  which  may  have  been 
developed  within  your  command.  The  questions  were  constructed  by 
the  research  team  solely  to  conduct  research  for  educational  purposes. 


2.  Please  remove  this  letter  prior  to  returning  the  completed  survey. 
Your  cooperation  in  providing  this  data  will  be  very  beneficial  in 
evaluating  the  uniformity  of  policy  and  guidance  provided  by  the 
different  commands  in  the  field  of  construction  project  design.  The 
ultimate  goal  of  the  study  is  to  determine  if  there  may  be  a need 
for  a better  method  of  preparing  project  specifications.  A second 
survey  has  been  attached  to  this  letter  for  your  information  only. 

This  survey  has  been  sent  to  all  civil  engineering  design  sections 
in  the  Air  Force  except  overseas.  Please  return  the  completed 

?ionnaire  ltj_^the  attached  envelope  within  one  week  after  receipt. 


PARLETT,  Colonel,  USAF 
Associate  Dean  for  Graduate 
Education 

School  of  Systems  and  Logistics 


3 Atch 

1.  Survey 

2.  Return  Envelope 

3.  Sample  Base  Level  Survey 
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SURVEY 


FOR  MAJOR  COMMANDS 


Major  Command 

1.  How  many  engineers  are  on  your  staff  whose  responsibil- 
ities include  reviewing  plans  and  specifications  for 
technical  sufficiency  for  construction  projects  pre- 

• - pared  by  -the  bases  .within,  your  .command?_ 

2.  How  many  projects  did  your  staff  review  for  technical 

sufficiency  during  FY  1975? 

3.  Does  your  office  have  any  computerized  programs  v/hich 

solve  engineering  problems?  (Either  commercial, 
developed  by  your  staff,  or  attained  from  other  Air 
Force  agencies.)  Yes  No  (Circle  one) 

4.  Are  these  programs  available  to  the  base  design  organi- 
zations in  your  command?  Yes  No  (Circle  one) 

5.  Has  your  command  directed  the  use  of  any  guide  specifi- 

cations or  master  specifications  other  than  Corps  of 
Engineers  Guide  Specifications  at  the  bases  within 
your  command?  Yes  No  (Circle  one) 

6.  Please  attach  copies  of  the  following  documents  when 
returning  this  questionnaire  (If  documents  are  not 
available,  please  so  state) : 

A.  Current  Command  Supplement  to  AFR  89-1. 

B.  Current  Command  Policy  on  funding  of  construction 
projects . 

C.  Additional  guidance  for  preparation  of  construction 
projects  if  different  from  your  Supplement  to 

AFR  89-1. 

D.  Current  directives  to  bases  for  the  submission  of 
their  construction  projects  for  technicfcil  review 
and  approval. 

E.  A list  of  the  computerized  programs  available  - 
(Reference  question  3) . 

F.  A list  of  standard  specifications  available 
(Reference  question  5). 
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RCS:  AUN-EDV(OT)  77002 


I 


1 

I 


TOPIC  <•  001  TRAFFIC  CONTROL  DEVICES  OEmAVE>' 

- ELECTRICAL  CONTROL  SIGNALS  0002000 

32310  ELECTRICAL  CONTROL  SIGNALS.  GENERAL 
SIGNS  OEHAvEn 

..  32320  SIGNS,  general 

pavement  NARKING  OEHAVEN 

32340  PAVEMENT  MARKING.  GENERAL 

TOPIC  * 002  surfaced  AREAS  . OEhAVEn 

OVERLAYS  _ OEHAVEN 

' ■ - 3rt4l»— -overlay's.  GENERtL"^  — _ ' 

32641  asphaltic  CONCRETE  OVERLAYS 

32642  PORTLAND  CEMENT  CONCRETE  OVERLAYS 

- --  - 32643-  - STEEL  REINFORCED  PCC  OVERLAYS  - - 

32644  FIBROUS  REINFORCED  PCC  OVERLAYS 
REPAIR  OF  PCC  pavements  OEHAVEN 

■ — 326S0 — REPAIR  OF  PCC  PAVEMENTS.  GENERAL  - - 

32651  JOINT  AND  CRACK  SEALING 

32652  DEEP  PATCHING 

32653  shallow  PATCHING  - - 

32654  SLAB  JACKING 

32655  ASPHALT  EMULSION  SLURRY  SEALS 

32656  -- UNOERSEALINO  - - 

REPAIR  OF  AC  PAVEMENTS  OEHAVES 

32a60  REPAIR  OF  AC  PAVEMENTS.  GENERAL 
— 32661  - CRACK  SEALING  AC  PAVEMENTS 

32662  PATCHING  OF  AC  PAVEMENTS 

32663  SPRAY  APPLICATIONS 

--3266A-  - SLURRY  SEALS - - 

TOPIC  » 003  SIDEWALKS  DEMAvEN 

- - PORTLAND  CEMENT  CONCRETE  SIDEWALKS  OEHAVEN 

32630  PORTLAND  CEMENT  CONCfiiTE  SIDEWALKS 

TOPIC  »■  OOV-  BRIDGE  INSPECTION ■ OEhAvEN  — - 

BRIDGE  INSPECTION  OEHAVEN 

61200  BRIDGE  INSPECTION.  GENERAL 

. 61210  VEHICULAR  BRIDGES  ... 

61220  railroad  BRIDGES 
61230  pedestrian  BRIDGES 

TOPIC  P 005  BRIDGE  MAINTENANCE  AND  REPAIR  DEhAVEN 

BRIDGE  MAR  OEHAVEN 

32870  - bridge  MAP.  GENt  PAL 

32871  PIERS,  abutment  1 AND  ANCHORS 

32872  STEEL  BRIDGES 

... - 32873  timber  bridges  - - 

32874  CONCRETE  BRIDGES 

32875  MASONRY  BRIDGES 

32876  EXPANSION  DEVICES  AND  ANCHORS 

32877  GUARDRAILS 

32878  STEEL  GRATING  BRIDGE  DECKS 

. --32879  PCC  BRIDGE  DECKS 

32830  ASPHALTIC  CONC.  WEARING  SURFACES 

32881  LAND  AND  MARINE  TRAFFIC  CONTROLS 


TOPIC  * 006  PAlLftOAO  ANO  APPUS TENANCES  DEHAVE.'J 

- - TRACKAGE  ANO  ACCESSORIES  OEmaVEn 

32950  TRACKAGE  ANO  ACCESSORIES.  GENERAL 
328SI  RAILROAD 

— 32952 RAIL  ACCESSORIES  - - - 

32953  railroad  TIES 

3285A  TURNOUTS  ANO  CROSSOVERS 

. ... — 32955^  - railroad  CROSSINGS 

32956  grouting 

32957  TIE.  POLE  AnO  PILE  DRIVING 

— 32959- - BALLAST  REPLACEMENT  - - 

3295.9  .rflALLAST  CLEANING 

highway  crossing  PEHAVEn 

32860-  - HIGHWAY  crossing  --  - - - 


TOPIC  » 007  PENCES  ANO  GATES  OEhAvEm 

FENCES  AND- GATES  MiR — OEHAVEn  

32710  FENCES  ANO  GATES  Mt.R,  GENERAL 

32711  GALVANIZED  STEEl  CHAIN  LINK  FENCING 

32712  --  aluminized  STEEl  CHAIN  LINK  FENCING 

32713  PLASTIC  COATED  STL  CHAIN  LINK  FENCING 
3271A  STEEL  ROO  AnO  Bar  FENCING 

32715»  — WROUGHT  IRON  BAP  FENCING  • 

32716  PRECAST  CONCRETE  ANO  MASONRY  FENCING 

32717  PERMANENT  WOOD  FENCING 

3271 9 -—SNOW  ANO  OTHER  TEMPORARY  FENCING  - 

32719  farm-type  fencing 


TOPIC-*  009 


TRUSS  INSPECTION -OEHAVEN 

TRUSS  inspection  OEHAVEn 

61300  TRUSS  inspection.  GENERAL 

61310— WCOO  TRUSS 

61320.  METAL  TRUSS 


TOPIC-*-  009  TRUSS  MAINTAINANCE  ANO  REPAIR 

TRUSS  M6R 

♦3960  TRUSS  M6R.  GENERAL 

43861 — WOOD  Truss 

♦3862  metal  TRUSS 
TRUSS  MiR 

♦3875-— TRUSS  MiH.  GENERAL 

♦3876  WOOD  TRUSS 
♦3877  METAL  TRUSS 


OEHAVEN 

OEHAVEn 


0002000 


TOPIC  » 010  ROOF  MAINTAINANCE  AND  REPAIR  OEHAVEN 

PREP  FOR  REROCFING  & REPAIR  OEHAVEN 

- 37001  - PREP  FOR  REROOFtNG  AND  REPAIR.  GENEPAL  - - — - 

37002  WOOD  DECK 

37003  METAL  DECK 

_ . 37004--  CONCRETE  DECK  - ■ ■ 

37005  GYPSUM  DECKS 

VAPOP  BARRIER  FOR  ROOFS  OEHAVEN 

..  37191  VAPOR  barrier  FqR  ROOFS.  GENERAL 

37192  BITUMINOUS 

37193  laminated  Sheet 
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3719*  POLYVINYL  SHEET 

POOF  INSULATION  AND  UNOERLAYmENT  OEhavEN 

- 373*1  ROOF  INSULATION  ANC  UNOERLAYMENT t GENERAL 

373*3  CELLULAR  GLASS 

373**  mineral  fiber 

- 373*5  COMPOSITE  BOARD 

373*6  expanded  PERLITe 
373*7  FIBERBoaRD 

__  — ..  SHINGLES  AND  ROOFING  TILES  - - OEHAVEN 

37300  SHINGLES  ANO  ROOFING  TILESf  GENERAL 
37311  asphalt  SHINGLES 

37312-  -ASBESTOS-CEMENT  SHINGLES  - - - . _ 

37313  WOOD  SHINGLES  AnO  SHAKES 
3731*  SLATE  SMTnGLES 

- --  37331  -CLAY  ROOriNG  TILES  - — . 

37332  CONCRETE  ROOFING  TILES 
preformed  roofing  OEMAVEN 

37*00 PREFORMED  R00FIn6»  GENERAL  - --  - 

37*12  GALVANIZED  PANELS 
37*13  ALUMINUM  PANELS 

37*1A-  ALUMINIZED  STEEL  . 

37*21  corrugated  ASBESTOS 
37*22  COMPOSITE 

. 37*33  - PLASTIC  PANELS-  - - _ - 

membrane  roofing  DEMAVEN 

37500  membrane  ROOFING.  GENERAL 

- — 37511  - membrane  roofing  - ASPHALTr  BUILT-UP  ORGANIC 

37512  membrane  ROOFING  - ASPHALT,  BUILT-UP.  ASBESTOS 

37513  membrane  roofing  - COAL-VAR  PITCH.  BUILT-UP 

- - ■ • 3751*-  - membrane  roofing  - ASPHALT  BUILT-UP,  G;_ASS  FIBER 

37515  membrane  roofing  - COLO-PROCESSED  BUILT-UP 

37516  membrane  roofing-inverted  ROOFS 

. ..  37520  PREPARED  ROLL  ROOFING  ' 

37530  ELASTIC  SHEET  ROOFING 

375*0  ELASTOMERIC  FLUIO-APPLIEO  ROOFING 
- TRAFFIC  TOPPING  FOR  ROOFS  ...  OEHAVEN 

37571  TRAFFIC  TOPPING  FOR  ROOFS,  GENERAL 

37572  WOOD  TRAFFIC  TOPPING 

-  37573  COMPOSITION  TRAFFIC  TOPPING 

3757*  PRECAST  OR  STONF  TRAFFIC  TOPPING 
SHEET  metal  for  roofing  OEHAVEN 

- - - 37600  sheet  metal  FOR  ROOFING,  GENERAL 

37601  FLASHING  AND  TRIM 

37602  ROOF-RELATED  SHEET  METAL  ACCESSORIES 

- 37610  -SHEET  METAL  - 

TOPIC  » on  waterproofing  and  dampproofing  OEhAVEN 

. . waterproofing  - - - OEHAVEn 

37100  waterproofing  M 6 R,  GENERAL 
37110  MEMBRANE  WATERPROOFING 

- - - 37111  TWO  AND  THREE-PlY  BITUMINOUS  MEMBRANES 

37115  ELASTIC  SHEET  WATERPROOFING 

37120  FLUID  A’P'.IEO  WATERPROOFING 

- --  . 37123  metal  WATERPROOFING 

37130  BENTONITE  CLAY  WATERPROOFING 
371*0  METAL  OXIDE  WATERPROOFING 
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DAMPPRCOFING 

37150  dampppoofing*  g;neral 
-37160  BITUMINOUS  QAMPpROOFING  ■ 

37170  SILICONE  OAMPPROOFING 
3717S  WATER  REPELLANT  COATING  DAMPPROOFING 
— 37180-  - CEMENTITIOUS  OAmPPROOFING 

37196  bituminous  VAPOP  BARRIERS 

37197  laminated  SHEET  VAPOR  BARRIERS 

37198  PLASTIC  SHEET  V*P0fi  BARRIERS 


DEHAVEN 


TOPIC  » 012  MASONRY  RESTORATION  OEHAVEN 

MASONRY  REPAIR  AND  REPLACEMENT  --  OEmAVEN 

3A100  masonry  repair  AND  REPLACEMENT.  GENERAL 

34110  REPAIR  AND  REPLACEMENT  OF  DETERIORATED  BRICKWORK 

34120 REPAIR  AND  REPLACEMENT  OF  DETERIORATED  STONEWORK 

34130  REPAIR  AND  REPLACEMENT  OF  EXPOSED  AGGREGATE  SURFACE  COncRE 
34140  REPAIR  AND  REPL.  OF  DETER.  CONCRETE  UNIT  MASONRY 

341S0-  REPAIR  AND  REPL.  OF  DETER.  TILE  (CERAMIC,  GLASS) 

34160  TERPA  COTTA 

MASONRY  RESTORATION  OEHAVEn 

34500- - MASONRY  RESTORATION.  GENERAL  , ^ 

34510  cleaning 

34520  REPOINTING  AND  TUCKPOINTING 


- 34530 masking  AND  GROUTING 


TOPIC  • 013 


INSULATION  DEHAVEN 

- BUILDING-  INSULATION  - --  OEHAVEN 

37210  BUILDING  INSULATION.  GENERAL 

37211  8ATT  and  BLANKET  INSULATION 

—37212  - LOOSE  FILL  INSULATION  - — . 

37213  RIGID  insulation 

37214  SPRAYEO-ON  AND  FOAMEO-IN-PLACE  INSULATION 

—PERIMETER  AND  UNDER-SLAB  INSULATION  OEHAVEn 

37250  PERIMETER  AND  UnOER-SLAB  INSULATION 


TOPIC  W 014 


DOORS  and  WINDOWS- 
HOLLOW  metal 
38110 

- - 33111 

WOOD  DOORS 
38210 

38211  - 

38212 

38213 

33214.— 

38215 

38216 

38217  - 

SLIDING  FIRE 
38310 

__  --  38311  — 

38312 

38313 

— 38314  - 

38315 

38320 


- - _ oEhavE.N-- 

OOORS  AND  FRAMES  OEHAVEn 

HOLLOW  metal  DOORS  AHO  FRAMES.  GENERAL 

FULL  Flush  hollow  metal  doors  - - - 

OEHAVEn 

WOOD  DOORS,  general 

SOLID  CORE  flush  WOOD  DOORS  WITH  V£NEER  FACES 

SOLID  CORE  flush  WOOD  DOORS  WITH  PLASTIC  LAMINATE  FACE? 

HOLLOW  CORE  flush  WOOD  DOORS  WITH  VENEER  FACES 

HOLLOW  CORE  flush  WOOD  DOORS  WITH  PLASTIC  LAMINATE  FACES 

HOLLOW  CORE  Flush  wood  doors  with  harosoaro  faces 

stile  ANO  rail  panel  WOOD  DOORS 

louvered  wood  Doors  - — _ . _ — .. 

DOORS  OEHAVEn 

SLIDING  fire  doors.  GENERAL 
COMPOSITE  sliding  FIRE  DOORS 

HOLLOW  METAL  (ShEET  METAL)  SLIDING  FIRE  OOOPS 
TIN-CL»0  sliding  FIRE  DOORS 

horizontal  sliding  steel  doors  - - 
VERTICAL  lift  Sliding  steel  doors 
metal  clad  (KALAMEIN)  doors 
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COILING  (ROLLING)  OOORS  CtHAVEN 

38330  coiling  (BOLLING)  OOORS.  GENERAL 

38331  ROLLING  STEEL  (30ORS 

38332  ROLLING  WOOO  OOqRS 

38336  ROLLING  SHUTTERS 

FOLDING  OOORS  - - - - . . OEHAVEn 

38340  FOLDING  OOORS 

FLEXIBLE  DOORS  OEHAvEn 

— - 38350  flexible  OOORS  

overhead  OOORS  OEHAVEN 

38360  overhead  DOORS.  GENERAL 

38361  —STEEL  OVERHEAD  OOORS  . - 

38362  MOOD  OVERHEAD  DOORS 

38363  ALUMINUM  OVERHEAD  OOORS 

- - - - 38364-  GLASS  FIBER  OVERHEAD  DOORS 

SLIDING  GLASS  DOORS  OEHAVEN 

383T0  sliding  GLASS  DOORS.  GENERAL 

. 38371  - ALUMINUM  SLIDING  GLASS  OOORS 

38372  ROOD  SLIDING  GLASS  OOORS 

SAFETY  GLASS  OOORS  OEHAvEn 

38375  SAFETY  GLASS  DOORS.  GENERAL 

38376  ALUMINUM  SAFETY  GLASS  DOORS 

38377  VOOO  SAFETY  GLASS  OOORS 

- — SOUND  RETAflO'NT  OOORS  OEHAVEn 

38380  SOUND  RETARDANT  OOORS.  GENERAL 

38381  STEEL  SOUND  RETaROANT  DOORS 

■ - - 38382-  ROOD  SOUND  RETARDANT  DOORS 

SCREEN  AND  STORM  DOORS  OEHAVEN 

38390  SCREEN  AND  STORM  OOORS.  GENERAL 

38391 ALUMINUM  SCREEN  DOORS  - -■  — 

38392  WOOD  SCREEN  DOORS 

38394  WOOD  STORM  DOORS 

- 38395  ALUMINUM  COMBINATION  SCREEN  AND  STORM  DOORS 

38396  WOOD  COMBINATION  SCREEN  AND  STORM  DOORS 
39393  aluminum  STORM  DOORS 

ENTRANCES  - - - - DEHAVEN 

38400  ENTRANCES 

REVOLVING  OOORS  OEHAVEn 

38450  REVOLVING  DOORS 

STEEL  WiNOOvS  DEhavEn 

38510  STEEL  vINOOvS.  GENERAL 

...  38511  FIXED  STEEL  WINnOVS  V/HOPPER  VEnT 

38512  FIXED  STEEL  VINnOvS 

38513  PROJECTED  STEEL  WINDOWS 

_ .....  ._  38514- - CONTINUOUS  TOP  HINGED  WINDOWS 

38515  casement  windows 

38516  awning  windows 

....  38517-  REVERSIBLE  WINDOWS 

38518  hinged  emergency  WINDOWS 

38519  OOUBLE/SINGLE  HijNG  WINDOWS 

ALUMINUM  WINDOWS  OEHAVEN 

38520  ALUMINUM  WINDOWS.  GENERAL 

38521  FIXED  WINDOWS 

38522  PROJECTED  WINDOWS  - 

38523  CASEMENT  WINDOWS 

38524  awning  windows 


97 


38S2S  RCVEnSIBUE  MlNOnWS 

3852b  MINGEO  ACCESS  WINDOWS 

38527  OOUHLE/SINGLE  MuNG  >*IN00XS 

38528  OOUBLE/SINGLE/TqIPLE  MUNG  WINDOWS 

38529  horizontal  SLIDING  WINDOWS 

— - - STAINLESS  STEEL*  BRONZE  AND  PLASTIC  WINDOWS  0002000 

38530  stainless  STEEL  WINDOWS 

385*1  PLASTIC  WINDOWS  (ACTUALLY  38620) 

- - -•  --  385*0  BRONZE  WINDOWS 

WOOD  WINDOWS  OEHAVEn 

38610  WOOD  WINDOWS*  GENERAL 

. — 38612  -AWNING*  HOPPER  SNO  CASEMENT  WINDOWS 

3861*  SINGLE  and  DOUBLE  HUNG  WINDOWS 

38616  HORIZONTAL  SLIDING  WINDOW  UNITS 

- 38618  fixed  WINDOW  UNITS 

FIN.  HARDWARE. WEATHERSTRIPPInG.SEALS*THRCSHOLO  0002000 

38718  weatherstripping  AND  S^ALS  (ACTUALLY  38730) 
38719-  thresholds  (ACTUALLY  387*0) 

38710  FINISH  HARDWARE,  GENERAL 

38711  LOCKS,  LOCKSETS,  LATCMSETS 

38713  - EXIT,  PAN'C  HARDWARE 

38715  BUTTS,  HINGES,  CLOSURES  AND  FLOOR  CHECKS 
38717  MISCELLANEOUS  HARDWARE  FOR  DOORS  * WINDOWS 
DOOR  AND  WINDOW  OPERATORS  - ■ - OEMAVEn 

38720  DOOR  OPERATORS*  GENERAL 

38721  AUTOMATIC  DOOR  CONTROLS 

- 38722  — AUTOMATIC  DOOR  OPERATORS 

38723  WINDOW  OPERATORS 

GLASS  AND  GLAZING  DEMAVEN 

38800 — GLASS  6 GLAZ  ING,  GENERAL 

38811  PLATE  GLASS 

38812  SHEET  GLASS 

38813  — TEMPERED  GLASS  - 

3881*  wired  glass 

38815  ROUGH  AND  FIGURED  GLASS 

—  38822  — laminated  GLASS  • - - 

38823  INSULATING  GLASS 

38830  mirror  glass 

388*0  GLAZING  PLASTICS  - - - 

388*5  BULLET-RESISTING  GLASS 

388*6  ONE-WAY  VISION  GLASS 


TOPIC  » 015  PLASTERING  AND  WALLBOARO  REPAIR 

PLASTER  REPAIRS 

39110--  PLASTER  repairs,  GENERAL 

WALLBOARO  repairs 

39210  WALLBOARO  REPAIRS,  GENERAL 

- 39211  gypsum  WALLBOARO  

39212  PLYWOOD  WALLBOARO 


OEHAVEN 

DEHAvEN 

OEHAVEn 


1 
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39331  ACID  resistant  nUARRY  TILE 
TERHAZ20  floors 

39600  TERRA2Z0  FLOORS*  GENERAL 
39610  PORTLAND  CEMENT  TERRAZZO 
39620  PRECAST  TERRAZZn 

OEHAVEn 

- 39630 

39631 
^ 39632 

CONDUCTIVE  TERRaZZO 
CONDUCTIVE  RESInOUS  TERRAZZO 
CONDUCTIVE  SPARkPROOF  RESInOUS 

TERRAZZO 

— . 

..  - - 

39660- 

39665 

PLASTIC  matrix  TERRAZZO 
RESINOUS  TERRAZZO 

. _ - 

WOOD  FLOORS  OEHAVEn 

39550  - nooo  Floors*  general  - 

39560  • AOOO  STRIP  FLOORS 

39570  GTNnASIUM-TYPE  MAROWOOO  STRIP  FLOORS 

- 39575  gymnasium-type  STEEL-SPLINED  MAROWOOO  FLOORS 

39610  WOOD  Parquet  floors 

39620  SOFTUOOO  FLOORS 

— RESILIENT  FLOORS  --  - --  OEHAVEN 

39650  RESILIENT  FLOORS*  GENERAL 

39651  CEMENTITIOUS  UNOERLAYMENT 

39655  - RESILIENT  TILE  FLOORS  - - 

39656  RESILIENT  SHEET  FLOORS 
39675  CONDUCTIVE  VINYl  TILE 

--carpeting  - OEHAVEn 

39660  CARPETING*  GENERAL 
39681  CARPET  CUSHION 

39682  -CARPET  - _ - - 

39663  BONDED  CUSHION  CARPET 
special  FLOORS  OEHAVEN 

--39700  - special  FLOORS*  GENERAL 

39710  magnesium  oxychloride  FLOORS 
39730  CONDUCTIVE  ELASTOMERIC  LIQUID  FLOORS 

397A0  MEAVY-OUTY  CONCRETE  TOPPING 

39TA1  armored  FLOORS 
39750  BRICK  FLOORS 

FLOOR  TREATMENT  - - OEHAVEN 

39760  FLOOR  TREATMENT,  GENERAL 

39761  standard  treatment 

- - 39762  NON-SLIP  FLOOR  TREATMENT 

39780  vooo  Floors*  refinishing 


TOPIC  • 017 


PAiNTINGt  INTERI 
INTERIOR  PA 
50200 
--  50210 

50211 

50212 

50213 
5021A 

50220 

50221 

50222 

50223 

50230 

50231 

50232 


OR  OEHAVEN 

INTING  OEHAVEN 

INTERIOR  painting*  general 
CONCRETE  AND  MASONRY  - GENERAL  USE  AREAS 

concrete  ANO  MASONRY  - HEAVY  MAINTENANCE  AREAS 

CONCRETE  ANO  MASONRY  - FOOD  PREPARATION*  LAUNDRY  ANO  LATRI 

CONCRETE  FLOORS.  STEPS  ANO  PLATFORMS 

CONCRETE  ANO  MASONRY  - REFRIGERATED  SPACES 

PLASTER*  GYPSUM  BOARD*  A8SEST0S  CEMENT  BOARD  - GENERAL  USE 

PLASTER*  GYPSUM  BOARD*  ASBESTOS  CEmEhT  BOARD  - HEAVY  maINT 

plaster*  GYPSUM  BOARD*  ASBESTOS  CE«ENT  BOARD  - FOOD  PREPAS 

PLASTER*  GYPSUM  BOARD*  ASBESTOS  CExENT  BOARD  - REFRIGERATE 

FERROUS  SURFACES  - GENERAL  USE  AFEaS 
FERROUS  SURFACES  - CC" tEALED  DAMP  SPACES 
FERROUS  SURFACES  - MEO-ANICAL  AND  ELECTRICAL  EQUIPMENT 
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50233 
S023« 
- 50240 

50241 

50242 
-50250 

50251 

50252 
- - 50253 

50260 

50261 
50262 

50263 


FERROUS  SURF&CES  - REFRIGERATED  SPACES 

FERROUS  SURFACES  - HIGH  TEMPERATURE  AREAS 

MOOD  ANO  wood  COMPOSITION  - GENERAL  USE  AREAS 

MOOD  ANO  WOOD  COMPOSITION  - HEAVY  MAINTENANCE  AREAS 

MOOD  AnO  MOOD  COMPOSITION  - FLOORSt  STEPS  AnO  PLATFORMS 

MOOO  (NATURAL  FINISH)  - GENERA).  USE  AREAS 

MOOD  (NATURAL  FINISH)  - F-.OOflS  (EXCEPT  GYMNASIUM  FlOObS) 

WOOD  (NATURAL  FINISH)  - GYMNASIUM  FLOORS 

MOOO  (NATURAL  FINISH)  - SEATS  AnO  PENS 

MISCELLANEOUS  SURFACES  - ALUMINUMt  ALUMlNU)4  ALLOY.  COPPER 

miscellaneous  Surfaces  - galvanized  metal 

miscellaneous  surfaces  - INSUL.  PLANK  4 TILE  ROOF  DECKING 

MISCELLANEOUS  Surfaces  - cotton. canvas  4 glass  cloth  cover 


TOPIC  * 018  - 


MATER  STORAGE  TANK  PAINTING  • OEHAVEM 

mater  STORAGE  TANK  PAINTING  OEHAVEN 

50310  mater  storage  Tank,  painting  - genera) 

50311  -MATER  storage  Tank  r Pa  INTING  -EXTERIOR  

50312  mater  storage  Tank,  painting  -Interior 


topic  » 019 


PAINTING.  EXTERIOR  - 
EXTERIOR  painting 
50100 

50110 

50111 

50112 

- -50113 

50120 

50121 

50122 

50130 

50131 

50132 

50140 

50141 


- — - DEhavEn  - 

OEHAVEN 

EXTERIOR  painting.  GENERAL 

CONCRETE  ANO  MASONRY.  STUCCO.  CLAY  TILE  - GENERAL  USE  AREA 
concrete  FLOORS,  STEPS,  PLATFORMS 
ASBESTOS  CEMENT  BOARD 

CONCRETE  malls  AND  FLOORS  OF  SMIMMING  POOLS  — 

MOOD  - general  use  areas 

MOOD  - STRIPS,  platforms,  FLOORS  OF  OPEN  PORCHES 

-MOOD  - stain  finish-  - _ 

FERROUS  SURFACES  - GENERAL  USE  AREAS 

FERROUS  SURFACES  - MECHANICAL  AND  ELECTRICAL  EQUIPMENT 
-FERROUS  SURFACES  - HIGH  TEMPRERaTURE  AREAS  - - 

MISCELLANEOUS  SURFACES  - ALUMINUM,  ALUMINUM  ALLOY,  COPPER 
MISCELLANEOUS  SURFACES  - GALVANIZED  METAL 


TOPIC  » 020  RESIDENTIAL  ELECTRICAL  EQUIPMENT  OEHAVEN 

residential  ELECTRICAL  EQUIPMENT  M4R  OEHAVEN 

_ 41900  RESIDENTIAL  ELECTRIC  EQUIPMENT.  GENERAL 

41910  ranges  ANO  OVENS 
41920  GARBAGE  DISPOSALS 

41930  -REFRIGERATORS  - 

41940  DISH  mashers 
41950  CLOTHES  DRYERS 

41960- - CLOTHES  MAShERS  --  ....... 

41970  ATTIC  ANO  EXHAUST  FANS 


TOPIC  » 021-  BLEACHERS  AND  TRAINING  FACILITIES  

BLEACHERS  AND  TRAINING  FACILITIES 
42720  BLEACHERS,  GENERAL 

TRAINING  facilities  - 

43710  TRAINING  FACILITIES.  GENERAL 

43711  FIRING  RANGES 


OEHAVEN — - 

OEHAVEN 

DEHAVEN  - 


TOPIC  p 022  PLATFORM  ANO  DOCK  M4R 

PLATFORMS  4 DOCKS  M4R 


OEHAVEN 

OEHAVEN 
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♦3900  PLATFORMS  AND  DOCKS  MAS,  GENERAL 
*3902  PLATFORM  AND  DOCK  LEVELERS 

*3903  timber  docks  aNO  SUPPORTS 

♦390*  STEEL  SUPPORTS 
*3905  CONCRETE  SUPPORTS 
--  - - *3907  RAMPS  AMO  STAIRS 

*3909  LIFTS 
*3909  ENCLOSURES 

— ...  *3910  - ASPMALT  concrete  SURFACES 

*3911  PCC  CONCRETE  SURFACES 
*3913  WARNINQ  DEVICES 

— - —*391* GUARD  RAILS  and  POSTS 

*3915  BUMPERS 

TOPIC  » 023  FOOD  SERVICE  EQUIPMENT  - - OEhAVEN 

food  SERVICE  EQUIPMENT  OEHAVEN 

*1*00  FOOD  SERVICE  EQUIPMENT,  GENERAL 

TOPIC  » 02*  ELEVATOR  MAINTENANCE  AND  REPAIR  OEHAVEN 

ELEVATOR  MAR  DEHAVEn 

- - -**210  elevator  M a R»  general 

**211  HOISTMATS 

**212  DOOR  LOCKING  DEVICES 

- - **213  --ELECTRIC  ELEVATOR  CARS 

**21*  ELECTRIC  ELEVATpR  DRIVING  MACHINES 

**215  ELECTRIC  ELEVaTqR  STOPPING  DEVICES 

. . _ . **aiA  - ELECTRIC  ELEVATOR  OPERATING  DEVICES 

**217  moisting  ROPES 

**213  HTORAULIC  ELEVATOR  DRIVING  MACHINES 

**219  - MTOPAULIC  elevator  STOPPING  DEVICES 

**220  HTORAULIC  £L£VATOf>  OPERATING  DEVICES 

TOPIC  P 025  elevator  INSPECTION  - DEmAVEN 

elevator  inspection  dehaven 

61*30  Aevator  inspection,  general 

. 61*31-  hoistways  - - 

61*32  door  locking  DEVICES 

61*33  ELECTRIC  ELEVATOR  CARS 

_ - 61*3*-  - ELECTRIC  ELEVATOR  DRIVING  MACHINES 

61*35  ELECTRIC  ELEVaTqR  STOPPING  DEVICES 

61*36  ELECTRIC  ELEVATOR  OPERATING  DEVICES 

- 61*37  hoisting  ropes 

61*38  HYDRAULIC  ELEVATOR  DRIVING  MACHINES 

61*39  HYDRAULIC  ELEVATOR  STOPPING  DEVICES 

- - 61**0  HTORAULIC  ELEVATOR  OPERATING  DEVICES 

TOPIC  « 026  HOSPITAL  PNEUMATIC  TUBE  SYSTEM  OEHAVEN 

— . PNEUMATIC  TUBE  SYSTEM  OEHAVEN 

**710  PNEUMATIC  TUBE  SYSTEM,  GENERAL 

**ril  VACUUM  PUMP 

_ - **712  CARRIERS 

♦*713  electrical 

TOPIC  *•  027  HVACLR  maintenance  AND  REPAIR  OEHAVEN 

RADIATORS  OEHAVEN 

*6300  radiators,  general 
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*6310  CAST  IRON 
*6320  SASEBOaHO  - PIN  TUBE 
*6330  RADIANT 
*63*0  CONVECTOR 

WARM  AIR  FURNACES  OEMAVEN 

- - - ^ *6*10--  WARM  AIR  FURNACES*  6ENERAL 

*6*11  GAS 
*6*12  OIL 

--  - *6*13  - ELECTRIC  ... 

FANS  OEMAVEn 

*6*30  FANS*  general 

*6*31  -centrifugal  - — 

*6*32  AXIAL  FLOW 

*6*3*  propeller  wall  exhaust 

- *6*35--  centrifugal  WALL  EXHAUST 

*6*36  POWER  ROOF  VENTILATORS 
AIR  HANDLING  UNITS  OEHAVEN 

: «6AA0 AIR  handling  UNITS*  GENERAL  - - - 

*6**1  unitary 

*6a*2  factory  fabricated 

— - --  *6a*3  — FIELD  FABRICATED  _ 

DUCT  AND  ACCESSORIES  OEHAVEn 

*6460  DUCT  and  ACCESSORIES*  GENERAL 

-—*6*61  -FILTERS  - — 

*6*62  registers*  GRILLES  AND  DIFFUSERS 
*6*63  HUMIDIFIERS 

— *6*66 CONTROL  AND  FIRf  DAMPERS  ---  - 

*6*6T  INSULATION 

COILS  OEHAVEn 

*6610 COILS*  general- 

4661 1 WATER 

46612  DIRECT  EXPANSION 

46613 — ELECTRICAL  HEATING  (AND  HEAT  STRIPS) 

4661*  STEAM 

CONDENSERS  OEHAVEn 

*66*0 CONDENSERS*  GENERAL-  — - 

*66*1  AIR  COOLED  - REPAIR 

*66*2  WATER  COOLED  - REPAIR 

- EVAPORATIVE  COOLERS  • - OEHAVEN 

*66*5  EVAPORATIVE  COOLERS*  GENERAL 
COOLING  TOWERS  OEHAVEN 

— --  - *6670  -COOLING  TOWERS*  GENERAL  

A6671  WOOD*  NATURAL  DRAFT 
*6672  METAL*  NATURAL  nRAFT 

46673 — GLASS  FIBER*  NATURAL  DRAFT  — - 

refrigerant  EQUIPMENT  * OEMAVEN 

46680  refrigerant  EQUIPMENT*  GENERAL 

46681 RECIPROCATING 

A6682  centrifugal 
46683  ABSORPTION 

- . - 4668A-  ROTARY  SCREW 

UNIT  HEATERS  OEHAVEn 

46720  UNIT  heaters.  GENERAL 

- - 46721  -STEAM  - - _ . - . 

46722  HOT  WATER 

46723  ELECTRIC 
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««724  GAS 
♦6725  OIL 

CONTROLS  OCHAVEN 

♦6600  CONTROLS t GENERAL 
♦6610  RNEUNATIC 

...  - _ 44820  ELECTRIC  . - - ... 

♦6630  ELECTRONIC 
♦66^0  MANUAL 

COLO  STORAGE  FACILITIES  -■  - DEHAVEN  - - - 

♦6650  COLO  STORAGE  FACiLITIESt  GENERAL 
♦6651  panel  insulation 

— .r_  _ 44851  — foameo-in-place  insulation  - — 

TOPIC  » 028  CATHOOIC  PROTECTION  OF  STEEL  WATER  TANKS  OEmAVEn 

- - CATHOOIC  PROTECTION  OF  STEEL  WATER  TANKS  OEMAVEN  - 

66120  CATHOOIC  PROTECTION  OF  STEEL  WATER  TANKS.  GENERAL 

66121  INSPECTION  REQUIREMENTS  - STEEL  WATER  TANKS 

66122  - REPAIR  REQUIREMENTS  - STEEL  WATER  TANKS  - 

66123  MAINTENANCE  ANO  OPERATING  INSTRUCTIONS  - STEEL  WATER  TANKS 

TOPIC  » 02  » CATHOOIC  PROTECTION  FOR  UNOERGROUnO  UTILITIES  - 0002000 -- 

CATHOOIC  protection  SYSTEMS  FOR  UNDERGROUND  UT  OEHAVEN 

66110  CATHOOIC  protection  SYSTEMS  FOR  UNDERGROUND  UTILITIES 
. - _ 66111  --INSPECTION  REQUIREMENTS  - SACRIFICIAL  (GALVANIC)  ANOOE  SYS 

66112  INSPECTION  REQUIREMENTS  - IMPRESSED  CURRENT  SYSTEM 

66113  REPAIR  requirements  - SACRIFICIAL  (GALVANIC)  ANOOE  SYSTEM 
6611A-  REPAIR  REQUIREMENTS  - IMPRESSED  CURRENT  SYSTEM 

66115  MAINTENANCE  ANO  OPERATING  INSTRUCTIONS  - SACRIFICIAL  (GALV 

66116  MAINTENANCE  ANO  OPERATING  INSTPJCTIONS  - IMPRESSED  CURRENT 

TOPIC  • 030  WATER  0ISTRI8UTI0N  SYSTEM  MAR  OEhAVEN 

INSTALLATION  OEHAVEN 

- 65110  INSTALLATION.  GENERAL  - - - 

♦5111  HYDROSTATIC  TESTING 
♦5112  PNEUMATIC  testing 

_ . - 65113  CONNECTIONS  - - - 

♦5116  DISINFECTION 

ELEVATED  STORAGE  TANK  OEMAVEN 

- 65120-  ELEVATED  STORAGE  TANKS.  GENERAL  - . 

♦5121  STEEL  tank 

6EL0W-GRA0E  STORAGE  TANK  OEHAVEN 

--  65130  BELOW-GRAOE  STORAGE  TANK,  GENERAL  -- 

♦5131  concrete  tank 

PNEUMATIC  equipment  OEHAVEN 

- 65160  PNEUMATIC  equipment,  GENERAL 

♦5161  PNEUMATIC  tank 

♦5162  PRESSURE  SWITCH 

- - _ . 65163  SIGHT  GLASS  _ 

RESERVOIR  OEHAVEN 

♦5150  RESERVOIR,  GENERAL 

- 65151  flexible  liner  aNO  COVER 

TOPIC  • 031  water  treatment  PLANT  MIR  OEHAVEN 

- - INTAKE  STRUCTURE  OEHAVEN 

♦9110  INTAKE  structure. general 
♦9111  SCREEN 


103 


♦9112  DEBRIS  RACK 

♦9113  SILT  removal 

- CHEMICAL  metering  EQUIPMENT  - OEHAVEN 

♦91A0  CHEMICAL  METERING  EQUIPMENT,  GENERAL 
♦91A3  GAS  INJECTORS 

- - ARIAS  — GAS  evaporators  ■ - 

ELECTRICAL  CONTROLS  AND  INSToUMENTATION  OEHAVEN 

♦91S0  ELECTRICAL  CONTROLS  AND  INSTRUMENTATION,  GENERAL 

- - A91S6--  FLOW  meters  - - - . 

♦9157  PH  meter 
♦9158  THERMOMETER 

A9159 electrodes — - - - - - --  

♦9160  CHLORINE  ANALYZER 

filters  OEHAVEN 

A9190 — FILTERS,  GENERAL 

♦9191  gravity 
♦9192  PRESSURE 

A9193  — OVERFLOW  WEIRS - 

♦919A  SEQUENCE  CONTROLS 

♦9195  BACKWASH  EQUIPMENT 

ARIRS  - SOLENOID  VALVES  ■ - - 

♦9197  CARBON  FILTER  MEDIA 
♦9I9B  SAND  FILTER  MEDIA 

A9199--  MIXED  MEDIA  FILTER  - 

SETTLING  CHAMBER  OEHAVEn 

♦9210  SETTLING  CHAMBER,  GENERAL 

— A9211--CLARIFIER  RAKES  - -■  - 

♦9213  WEIR 

♦92U  SLUDGE  CONVEYORS 

^9215  — CHAIN-IDLERS  - 

♦9216  DRIVE  EQUIP“ENT 

MIXING  CHAMBERS  AND  EQUIP“ENT  OEHAVEN 

A9220  --MIXING  chambers  AND  EQUIPMENT,  GENERAL  — 

♦9221  STATIC  MIXERS 
♦9222  BAFFLES 

A9223 — AGITATOR 

♦922A  DRIVE  EQUIPMENT 

CHLORINE  CONTACT  TANK  OEHAVEn 

— — A9230  — CHLORINE  CONTACT  TANK,  GENERAL  - - - 

DISINFECTION  EQUIPMENT  OEHAVEN 

♦92A0  DISINFECTION  EQUIPMENT,  GENERAL 

A92A2  —GAS  INJECTOR  - - - - - - — - 

♦92AA  SOLUTION  TANKS 

AERATION  EQUIPMENT  OEHAVEn 

49250  — AERATION  equipment,  GENERAL  - - • - — 

♦9251  TRAY 
♦9252  MEDIA 

CHEMICAL  STORAGE  EQUIPMENT- - OEHAVEN  - - 

♦9330  CHEMICAL  STORAGE  EQUIPMENT,  GENERAL 

♦9332  SOLUTION  TANK 

A9333  - DRAIN  - - --  - 

♦933A  BIN 

♦9335  VIBRATORY  FEEDER 

_ 49336  - CONVEYOR  - - --  - 

SCALES  AND  WEIGHING  EQUIPNENr  OEHAVEN 

♦9350  scales  and  weighing  EQUIPMENT,  GENERAL 
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49351  LABORATORY  SCAUFS 
4935a  BULK  MATERIAL  SCALES 
49353  CHLORINE  SCALES 

BACKWASH  equipment  OEHAVEn 

49360  BACKWASH  TANKS*  GENERAL 
IRON  ANO  MANGANESE  FILTERS  OEHAVEN 

49370  IRON  ANO  MANGANESE  FILTERS.  GENERAL 

49371  AERATION  EQUIPMENT 

- - 49372  FILTER  - . - . 

softening  OEHAVEn 

493B0  softening.  GENERAL 

— — 49384-  - CHEMICAL  STORAGE  BINS 

49385  SEDIMENTATION  BASIN 

ION  EXCHANGE  OEHAVEn 

...  49390  ION  exchange.  GENERAL 

49391  EXHANGE  column 

49392  FLOW  CONTROLLERS 

49393  - SEQUENCE  CONTROLS 

49394  AUTOMATIC  ANALYZER 

TOPIC  * 032  water  treatment  EQUIP  CALIB  . . - OEmAVEN 

chlorine  CALIBRATION  OEHAVEN 

49510  CHLORINE  CALIBRATION.  GENERAL 

- - — - 49511  CHLORINE  RESIDUAL  TEST 

49512  INJECTOR  ADJUSTMENT 

49513  DOCUMENTATION 

...  chemical  feeders  OEHAVEn 

49520  chemical  feeders.  GENERAL 

49521  determination  OF  FEED  RATE 

j - 49522  --  INSTRUMENT  ADJUSTMENT 

49523  OOCUHENTATION 

agitators  OEHAVEn 

- 49530  - AGITATORS.  GENERAL 

49531  DETERMINATION  OF  SPEED 

49532  adjustment 

-49533  - documentation 

PUMPS  OEHAVEn 

49540  PUMPS,  general 

... ...  49541  determination  OF  DISCHARGE 

49542  adjustment  OF  PUMP  RATE 

49543  DOCUMENTATION 

— CLARIFIER  - OEHAVEn 

49550  CLARIFIER.  GENERAL 

49551  determination  OF  SPEED 

49552  adjustment  OF  RaTE 

49553  DOCUMENTATION 

filters  OEHAVEn 

— 49560  -FILTERS.  GENERAL 

49561  DETERMINATION  OF  FILTRATION  RATE 

49562  HEAD  OR  PRESSURE  ADJUSTMENTS 

49563  DOCUMENTATION 

INSTRUMENTATION  OEHAVEn 

49570  INSTRUMENTATION.  GENERAL 

...  ._.  49571  determination  OF  MEASURED  CONDITION 

49572  calibration 

49573  documentation 
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testing 

49580 
49581 

49582 

49583 

NEIRS  

49590 

49591 
49592 


TESTING,  general 

sample  collections 

TREATMENT  OF  APPLICATION 

documentation 


V.EIRS.  general 

calibration  of  flows 

DOCUMENTATION 


TOPIC  p 033  WATER  WELL  MLR 
WATER  WELL-  maintenance  ANO  REPAIR 

45180  WELL  REPAIR. general 

45181  SURFACE  SEALS 

45182 CASING-  --- 

45183  SCREENS 

45184  FILTER  PACK 

45185 BAILING  

45185  SURGING 
4S18T  Flushing 

45188  - disinfection 

45189  blasting 


TOPIC-  *-034 WATER  W[  .L  INSPECTION- 

quality 

61410  ouality.  general 

61411 -— SAMPLING 

CAPACITY 

61420  CAPACITY,  general 

61421 PUMP  TESTS 

61422  TELEVISION  LOG 

61423  RADIOLOGICAL  LOO 

61424 CURRENT  METER- 

61425  TEMPERATURE  LOG 

61426  caliper  LOG 


TOPIC  » 035  SEWER  LINE  MLR 

cleaning 

45210  — cleaning,  general 

45211  rotary  cutter 

45212  HYDRAULIC  SCOURING 

45213  - CHEMICAL  

45214  flOOOlNG 
PIPE  LINING 

45250 — PIPE  LINING,  GENERAL 

45251  MATERIALS 

45252  JOINTS 

45255 TESTING 

MANHOLES 

45260  MANHOLES,  GENERAL 

45263  -GROUT  - — 

45264  FRAME  ANO  CC/ER 
SEWER  LINE  GROUTING 

. _ 4527G — SEWER  LINE  GROUTING.  GENERAL 

45272  MATERIAL 

TOPIC  • 036  SEWER  LINE  INSPECTION 


OEHAVEN 


OEHAVEN 


OEHAVEN 

OEHAVEN 


OEHAVEN 

OEHAVEN 

OEMAVEn 

OEHAVEN 

DEHAVEn 


DEHAVEn 


DEHAVEn 


OEHAVEN 


OEMAVEn 
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myoraulic  scouring 

61510  HYDRAULIC  SCOuRTNG»  GENERAL 
— - 61511  EXTENT  OF  ClEANTNG 

TELEVISION  inspection  OEHAvEn 

61520  TELEVISION  INSPECTION.  GENERAL 

- - 61521—  EXTENT  OF-  INSPECTION  _ . _ 

TRACER  DYES  OEHavEn 

61530'  tracer  OYES,  GEnERAL 

61531  - EXTENT  OF  TRACING  - - — 

61532  MATERIAL 

SMOKE  OEHAVEN 

- 61540 SMOKE.-  GENERAL 

61541  EXTENT  OF  TEST 

VISUAL  INSPECTION  OEHAVEn 

■ - --  ---  - 61550-  VISUAL  INSPECTION.  GENERAL - 

61551  EXTENT  OF  INSPECTION 

manhole  inspection  OEHAVEn 

61560  MANHOLE  INSPECTION.  GENERAL-  - 

FLOW  MEASUREMENT  OEHAVEN 

61570  FLOW  MEASUREMENT.  GENERAL 

61571  - FLUMES  — - 

61572  KEIRS 

61573  FLOAT  ACTUATED  -ETERS 

- --  61575--AIR  REACTION  - _ 

MATER  balance  OEHAVEN 

61SB0  water  balance.  GENERAL 

REPORTS- - - - -OEMAVEn 

61590  REPORTS. general 

TOPIC  *-037  - - GAS^  LINE  INSPECTION - — OEmAVEN 

PIPE  OEHAVEN 

66210  PIPE,  general 

— 66211  STEEL  - - - 

66212  PVC 

66213  polyethylene 

56270  --  PRESSURE  TEST --  

ACCESSORIES  OEMavEn 

66220  ACCESSORIES.  GENERAL 

-.  66221  - ADAPTERS  . 

66222  pressure  REGULATORS 

66223  VALVE  BOXES 

METERS  - --  - --  OEMAVEn 

66230  METERS.  GENERAL 

66231  BYPASS  LINE 

. VALVES  - - OEHAVEn 

66240  VALVES,  GENERAL 

66241  PLUG 

. - _ WELDING  - - - OEHAVEN 

66250  welding.  SENERAl 

COATINGS  OEHAVEN 

- -.  66260  - COATINGS.  GENERAL 

66261  COAL  TaR 

66262  PLASTIC  RESIN 

_ . . 66253  EPOXY  - - . - 

TOPIC  * 038  SEWAGE  TREATMENT  PLANT  M6R  OEMAVEN 
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COMMINUTO«  AND  BAR  SCREEN  DEHAVEN 

51110  COMMINuTOR  % SCPEENt  GENERAL 
51111  COMMINUTOR  MOTOR 

51112  CUTTER  BLADES 

51113  SCREENS 

AERATION  TANK  - - - - OEMAVEN 

51120  AERATION  TANK,  GENERAL 

51121  CONCRETE  TANK 
51122  - STEEL  TANK  - 

51123  SANO  Blasting 

AIR  distribution  SYSTEM  0002000 

51130 AIR  distribution  SYSTEM,  GENERAL 

51131  DIFFUSERS 

SLUDGE  DIGESTER  OEMAVEn 

511A0  - SLUDGE  DIGESTER,  GENERAL 

511*1  tank 

SLUDGE  drying  BED  OEMAVEn 

51151-  walls  — - - - 

51152  UNOER-OHAIN 

51153  SAND 

511SV-  GRAVEL 

ROTATING  biological  FILTER  DEHAVEn 

51160  rotating  biological  filter,  general 
51161 --  filter  media  


TRICKLING  filter 

51170  TRICKLING  FILTER,  GENERAL 

51171  - FILTER  MEDIA  

51172  distribution  ARmS 

tertiary  filter 

- 51130-  TERTIARY  SAnO  FTLTERt  GENERAL 

51181  FILTER  media 

51182  under-drain  COLLECTION  SYSTEM 

---  — 51183-  — FILTER  HOUSING  - --  - 

MICRO  SCREEN 

51190  MICRO-SCREEN,  GENERAL 
51191  — FILTER  SCREEN 


clarifier 

51220 
--  51221 

LAGOONS 

51230 
51231 

51232 

51233 
— 51234- 

51235 


CLARIFIER,  general 
SLUDGE  RAKE 

LAGOONS,  general 
OUTLET  structure 
INLET  structure 
LINING 

filP-HAP-  - - . - — 

PARTITIONS 


DEMAVEN 


DEHAVEn 


DEHAVEn 


DEHAVEn 


DEHAVEn 


SEPTIC  TANKS  AND  GREASE  TRAPS 


DEHAVEn 


— 51240- 


SEPTIC  tanks  6 GREASE  TRAPS,  GENERAL 


FLOW  MEASUREMENT  DEVICES 


DEHAVEn 


51250  FLOW  measurement  DEVICES,  GENERAL 

51251  - WEIR  - — - 

51252  Float  actuated  meters 

51253  ELECTRICAL  RESISTANCE  METERS 


- VACUUM  FILTER 

51260  VACUUM  FILTER.  GENERAL 

51261  filter 


0002000 
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CENTRIFUGE 

512T0 

INCINERATOP 

S12S0 

51281 


CENTRIFUGEf  GENERAI. 


INCINERATOR,  general 
3URNER 
SAS  INJECTION  EQUIPuENT 

51290  GAS  INJECTION  EQUIPNENT, 

51291  Injector 
51292—  FLOW-  controller 

51293  EVAPORATOR 
5129*  MOUSING 


INSTRUMENTATION  - - - — 

51310  instrumentation,  general 

51311  PM  METER 

_ . 51312  OISSOVEO  oxygen  mETER 


51313  CHLORINE  ANALYZFR 
S131A  thermometer 

— 51315  - SOLIDS  analyzer  - 

DOSING  syphons 

51320  DOSING  SYPHONS.  GENERAL 

- 51321  — SYPHON  Tank  

51322  SYPHON 
FLOCCULATORS  AND  SCRAPERS 

51330-  FLOCCULATORS  i SCRAPERS. 
IMHOFF  TANKS 

513A0  IMHOFF  TANK,  GENERAL 

GRIT  CHAM8FRS  - - - 

51350  GRIT  CHAMBERS,  GENERAL 


general 


general 


OEMavEn 

DEHavEn 

OEHAVEN 


oehavEn 


OEHAVEN 

DEHAVEn 

dehaven 

OEHAVEN 


039 


- INTERIOR-  PLUMBING - - - OEhAvEN 

INTERIOR  PLUMBING  OEHAVEN 

A5A10  INTERIOR  PLUMB InG-GENERAL 

- 45A11  drinking  water  DISPENSERS 

♦5412  HOT  WATER  GENERATORS  i STORAGE  TANKS 
♦5413  PNEUMATIC  WATER  SUPPLY  SYSTEMS 
4541A lavatories  - 


45415 

45416 

- 45417  - 
45419 
♦5419 

- 45420- 

45421 

45422 

45423  — 
♦5424 


WATER  CLOSETS 
SINKS 
DRAINS  - 
SHOWERS 

HOT  WATER  HEATERS-GAS  FIRED 
HOT  WATER  HEATERS-OIL  FIRED 
HOT  WATER  hEATERS-ELECTHIC 
URINALS 

BATHTUBS  • - 

LAUNDRY  TUBS 


040 


PIPING.  VALVES 
PIPING 

46910 

- - 46911 

46912 
♦ 6914 
--  46915 

46916 

46917 


ANO  ACCESSORIES 

PIPING,  GENERAL  ' 

STEEL 

COPPER  ANO  BRASS 
CAST  and  ductile  IRON 
POLYVINYL  CHLORIDE 
acrylonitrile  - BUTAOI 
VITRIFIED  clay 


ENE 


OEHAVEN 

OEHAVEN 


••  styrene  (ABS) 
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♦691  a ASBESTOS  CEmENT 
♦6919  polyethylene 

--  - - 66920  CLASS  A CONOUI T-SYSTEMS 

INSULATION  OEHAVEN 

♦6930  INSULATION.  GENERAL 

_ 66931  - ABOVE  GROUND  • 

♦6932  BELOW  GROUND 

VALVES  OEHAVEn 

66960  VALVES.  GENERAL 

♦6961  GATE 
♦6962  GLOBE 

66963 — CHECK 

66966  needle 
66965  ball 

— 66966  BUTTERFLY  - - - --  . - - 

66967  pressure  RELIEF 

66968  PRESSURE  REGULATOR 

66969 — FLOW  CONTROL  - — 

66950  BACKFLOW  PREVENTER 

66951  VACUUM  breakers 

66952  - SOLENOID  OPERATED  _ . 

66953  AIR  release 

66956  AIR  AND  VACUUM  RELEASE 

♦6956  STOP  and  waste 

66957  CORPORATION  COCKS 

--  66958 PLUGS  AND  COCKS --  

♦6959  diaphragm 

ACCESSORIES  OEHAVEN 

66960 ACCESSORIES.  GE-NERAL 

66961  filters  and  STRAINERS 

66962  TRAPS 

66963 FILTER  DRIERS  --  

♦6966  EXPANSION  JOINTS 

♦6965  SUPPORTS 

66966- adapters — — ; 

♦6967  valve  boxes 

♦6968  VIBRATION  ELIMINATORS  (FLEXIBLE) 

. INSTALLATION  - - . OEhAVEn  - 

♦6970  INSTALLATION. general 
66971  EXCAVATION 

66972  - BEDDING -- 

♦6973  backfill 

♦6976  CONNECTIONS 

66975  — hydrostatic  PRESSURE  TESTS  - 

66976  PNEUMATIC  PRESSURE  TESTS 


TOPIC  • 061  - 


STEAM.  WATER.  AND  CONDENSATE-  DISTRIBUTION  SYSTEMS  MAo  OEHAVEN  - 

STEAM.  WATER.  AND  CONSENSATE  DISTRIBUTION  SYST  DEHAvsn 

66270  STEAM.  WATER.  AND  CONDENSATE  DISTRIBUTION  SYSTEMS.  GENERAL 

- - 66271  — LOW  PRESSURE  STEAM  --  ---. - - - — 

♦6272  HIGH  PRESSURE  STEAM 
♦6273  HOT  WATER 

- 66276--  chilled  WATER  - -•  - 

66275  CONDENSATE 


TOPIC  • 062  refrigeration  and  air  conditioning  INSP.  L PPEV  MAINT.  OEHAVEN 


66310  COILSt  general 
COHPRESSOH  UNITS 

66330  COMPRESSOR  UNITS.  GENERAL 

66331  RECIPROCATING 

66332  centrifugal  _ 

66333  ABSORPTION 
6633*  rotary  SCRE* 

CONDENSER  UNITS  --  - 

663*0  CONDENSER  UNITS.  GENERAL 
663*1  AIR-COOLED 

663*2  water-cooled  — - - 

LIOUIO  CHILLERS 

66350  LIQUID  CHILLERS.  GENERAL 
EVAPORATORS  - - - 

66360  EVAPORATORS.  GENERAL 
COOLING  TOWERS 

66370  COOLING  TOWERS.  GENERAL 
UNIT  AIR  CONDITIONERS 

66380  UNIT  AIR  CONDITIONERS.  GENERAL 


OEHAVEn 

OEHAVEN 


oehavEn 


OEHAVEn 

OEHAVEN 

DEHAVE.N 

DEHAVE.N 


TOPIC  <*  0*3  BOILER  PLANT  EQUIPMENT  CALIBRATION 
INSTRUMENTS 

*6870  - INSTRUMENTS.  GE.N 

*6871  PRESSURE  GAGES 
*6872  TEMPERATURE  GaGp 

_ *6873  - CONTROL  VALVES 

*687*  PRESSURE  REOUCiN 
*6»75  FLOW  meters 


MENT  calibration  OEHAVEN 

oehavEn 

instruments,  general 

PRESSURE  GAGES 

temperature  gages 

CONTROL  VALVES 

PRESSURE  REDUCING  VALVES  AND  DESUPERHEATERS 
FLOW  meters 


*6876 RECORDERS  

FLUE  STACK  analyzers 

*6880  FLUE  STACK  ANALYZERS.  GENERAL 
~ *6881  OPACITY 

*6882  CARSON  DIOXIDE 
*6883  oxygen 

*688*-  TEMPERATURE  - - 

CONTROLLERS 

*6890  controllers.  GENERAL 
--  *6891  -plant  pneumatic 

*6892  plant  electric 
*6893  boiler  combustion 

- -*689*-  boiler  safety 


DEHAVEN 


oehavEn 


TOPIC  » 0** 


compressed  air  equipment  repair 


DEmavEn 


compressors 

*6*70 

*6*71 

— *6*72 

*6*73 

*6*7* 

ACCESSORIES 

*6*80 

*6*81 

*6*82 


compressors,  general 

CENTRIFUGAL 
reciprocating 
rotary  and  screw 
controls 

accessories,  general 

AFTERCOOLERS 

RECEIVERS 


dehavEn 


TOPIC  > 0*5 


STACKS  AND  BREECHINGS 


OEHAVE'4 


STACKS 

A6169  stacks.  GCNERaU 

...  46161  HETAL  - - 

A6162  MASONRY 
46163  PREFABRICATED 
-BREECHINES  - ■ ■ 

46165  BREECHINQ,  GENERAL 

46166  HETAL 

... 46167  -MASONRY  ■ ■ 

46163  REFRACTORY  BRICK 


OEHAVEN 


TOPIC  4 046  FUEL  STORAGE- AND  HANDLING  SYSTEMS  M4P  - — - _ QEhAVEN 

FUEL  storage  and  handling  SYSTEMS  OEHAVEN 

46100  FUEL  storage  ANQ  HANDLING  SYSTEMS.  GENERAL 

- 46110-  OIL  STORAGE  AND  DISTRIBUTION  SYSTEMS 

46120  GAS  storage  AND  DISTRIBUTION  SYSTEMS 
46130  COAL  STORAGE  AND  DISTRIBUTION  SYSTEMS 

46140 STOKERS  AND  CONVEYORS  

46150  ASH  REMOVAL  EQUIPMENT 
DRAFT  CONTROL  EQUIPMENT  OEHAVEN 

......  ...  . 46170--  DRAFT  CONTROL  EQUIPMENT  


TOPIC  » 047  FIRE  protection  SPRINKLER  SYSTEMS  OEMAVEN 

Fl:;.;  protection  SYSTEMS  --  OEHAVEN  

66410  FIRE  PROTECTION  SYSTEMS.  GENERAL 

66411  AQUAREOUS  film  FORMING  SYSTEM 

■ - 66412 - - sprinkler  heads  . ..  . ....  . _ — 

66413  FIRE  department  CONNECTIONS 

66414  VALVES 

...  66415 HIGH  EXPANSION  FOAM  SYSTEM  - 

66416  DETECTOR  OPERATED  SPRINKLER  SYSTEM 

66417  DELAYED  ACTION  SPRINKLER  SYSTEM 

66418 C02  SYSTEMS - - - - 

66419  HALON  SYSTEMS 

66420  STANDPIPES 

66421  HOSE  stations  — - - 

66422  EXTINGUISHER  CARINETS 

66423  DRY  CHEMICAL  SYSTEM 

...  . _..  — alarm  and  detection-  ...  OEHAVEN  — 

66510  ALARM  AND  DETECTION.  GENERAL 

66511  HEAT  detectors 

66512  FIRE  alarm  TRANSMITTERS  AND  =tCEIVERS  - - - -- 

66513  SINGLE  STATION  SMOKE  DETECTORS  (SELF-CONTAINED) 

66514  DUCT  Smoke  detectors 

66515 interlocks  --  --  - 


TOPIC  » 048  SECURITY  PROTECTION  DEVICES  OCHAvEN 

..  INSPECTION  AND  testing  . - — OEHAVEN  - 

66600  SECURITY  PROTECTION  DEVICES.  INSPECTION  6 TESTING.  GENERAL 

66610  control  unit 

66620-  MONITOR  h DISPLAY  EQUIPMENT  ....  ....  — 

66630  DATA  TRANSMISSION  SYSTEM 
66640  AUDIBLE  ALARM 


r 


TOPIC 


666dO  VI3PATION  SENSOP 
66690  PASSIVE  ULTRASONIC  SENSOR 
66TI0  ultrasonic  NOTION  SENSOR 
66720  magnetic  WEAPON  SENSOR 
66730  DURESS  SENSOR 


* 069 


INTERIOR  electrical  MLR 

disconnect  devices 


OEHAVEn 


OEhavE.n 


- - 48110  disconnect  devices,  general 

48111  FUSED  safety  SWITCHES 

48112  UNFUSED  safety  SWITCHES 

48113  -non-automatic  CIRCUIT  8RSAKERS  - 

48114  thermal-magnetic  CIRCUIT  BREAKERS 

48115  magnetic  CIRCUIT  BREAKERS  (MOTOR  CIRCUIT  BREAKERS) 

- — 48116  GROUND  FAULT  CURRENT  INTERRUPTERS 

48117  FUSES 

48118  ENCLOSURES 

48119  - outages,  testing,  REMOVAL  ANO  REPLACEMENT 


PANELBOARDS  ANO  LOAD  CENTERS 


DEHAvEn 


48130  panelboards  and  LOAD  CENTERS.  GENERAL 
48131  CIRCUIT  BREAKERS 

48132  FUSED  SWITCH 

48133  ENCLOSURES 

-48134-  OUTAGES  ANO  TESTING  - . 

POWER  SYSTEMS  OEHAVEn 

48210  POWER  SYSTEMS.  GENERAL 

48211  UNIT  substations 

48212  LOW  voltage  SWITCHGEAR 

48213  HIGH  VOLTAGE  SWITCHGEAR 

4821V  SWITCHBOARDS 

48215  MOTOR  CONTROL  CENTERS  (LOW  VOLTAGE  ANO  HIGH  VOLTAGE) 


EMERGENCY  POWER  AND  CONVERSION 


OEHAVEn 


48220  EMERGENCY  POWER  ANO  CONVERSION,  GENERAL 

48221  ENGINE  GENERATORS 

48222  steam  turbine  GENERATORS 

48223  motor  GENERATORS 

48224  DIRECT  CURRENT 

48225  uninterruptible  POWER  SYSTEMS 

- --  48226  AUTOMATIC  AND  MANUAL  TRANSFER  SWITCHES 

transformers  OEHAVEn 

48300  TRANSFORMERS.  GENERAL 

48310  AUTOMATIC.  DRY  TYPE-GENERAL  PURPOSE 

48320  instrument  TRANSFORMERS.  ORY-TYPE-GENERAL  PURPOSE 

48330  control  transformers.  ORY  TYPE-GENERAL  PURPOSE 

48340  GROUNDING  TRANSFORMERS,  DRY  TYPE-GENERAL  PURPOSE 

48350  LK3UID-FILLEO-MINERAL  OIL  ANO  NON-BURNING,  SELF-PROTECTED . 
48360  OUTAGES  ANO  TESTING.  DRY  TYPE-GENERAL  PURPOSE 


WIRING  methods 


OEHAVEN 


48400 

WIRING  METHODS.  GENERAL 

48410 

conductors 

48411 

COPPER 

48412 

ALUMINUM 

48413 

INSULATION 

48414 

BUS  DUCTS 

48420 

RACEWAYS 

48421 

RIGID  galvanized  STEEL 
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48422 

ALUMINUM 

48423 

electrical  metallic  tubing 

4842V 

FLEXIBLE 

BOXES 

OEHAVEn 

48430 

BOXES,  general 

48431 

— JUNCTION  AND  OUTLET 

- 

48432 

PULL 

WIRING  DEVICES 

OEHAVEn 

— *8*40  -- WIRING  DEVICES*  GENERAL  - 
♦8A41  SWITCHES 
A8AA2  receptacles 


--  - A8A43  -- PLUGS  AND  CONNECTORS  - 

LIGHTING  FIXTURES  OEHAVEN 

A8500  LIGHTING  FIXTURES.  GENERAL 

- 48510 ---INCANDESCENT  

48520  fluorescent 
48530  METAL-HALIDE 

4a540  _ mercury  vapor  — 

48550  SOOIUM  VAPOR 
48560  BALLASTS 

48570-  -OUTAGES  ANO  TESTING  - - - - ... 

ELECTRIC  MOTORS  OEHAVEn 

48600  ELECTRIC  MOTORS.  GENERAL 

4eaio^_  inouqtion.  single-phase — - 

48612  universal,  single-phase 

48620  SQUIRREL-CAGE.  POLYPHASE 

_4aa21  — WOUND  ROTOR.  POLYPHASE  - - --  _ - 

48622  SYNCHRONOUS.  POLYPHASE 
48630  DIRECT  CURRENT 

48640 MOTOR  CONTROLS 

486"0  OUTAGES  AND  TESTING 

ELECTRIC  HEATING  ANO  COOKING  EQUIPMENT  OEHAVEN 

48700 ELECTRIC  HEATIN5- 6 COOKING  EQUIPMENTr  GENERAL 

48710  CONVECTION 

48720  FORCED  CONVECTION  (UNIT  ANO  CAB INET- TYPE) 

— *8730-—  heating  cable 

48740  CONTROLS 
48750  ranges  ANO  OVENS 

48760 OUTAGES  ANO  TESTING  - - 

SIGNAL  SYSTEMS  OEHAVEn 

48810  SIGNAL  SYSTEMS .GENERAL 

48811  - -INTERCOM  - - - 

48812  FIPF  alarm 

48313  OUTAGES  ANO  TESTING 

central  MONITORING  ANO  CONTROL  - OEHAVEN  - - 

48820  central  monitoring  t CONTROL.  GENERAL 

48821  instrumentation 

__48822—  ANNUNCIATORS  

48823  control  SWITCHBOARDS 

48824  TIMING  DEVICES 

48825 LIMIT  SWITCHES • 

48826  alternators 

48827  OUTAGES  AND  TESTING 

- . ELECTRICAL  EQUIPMENT  ANO  WIRING  IN  HAZARDOUS  A OEHAVEN 

48910  electrical  equip.  6 WIRING  IN  HAZARDOUS  AREAS.  GENERAL 
48920  ENCLOSURES 
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♦8930  CONDUIT  4N0  CONOUIT  FITTINGS 
♦8940  TESTING 

TOPIC  * 050  PUHPS  OCM*vCn 

PUMPS  OEHAVEN 

48660  - PUMPS  r QENE«*L  — 

♦8661  CENTBIFUGAL 

♦8662  turbine 

— _ 48663  SCREW  — - - 

48664  RECIPROCATING 
♦8665  ROTARY 

4866fr  diaphragm — — 

48667  SUMP 
♦8668  SU8MERSISLE 

-----  48669  - SEWAGE  - - 

48670  GEAR 


TOPIC  » 051 


ELEC  OIST  SYSTEM 

M6R 

- --  - - OBmavEN 

SUBSTATIONS 

OEHAVEN 

♦ 7210 

SUBSTATIONS.  GENERAL 

47211 

POWFR  TRANSFORMfRS  - - 

. 

♦7212 

STATION  SERVICE  TRANSFORMERS 

47213 

automatic  tap  Changing  transformers 

— 47214- 

switchgear  - 

... 

♦ 7215 

oil  CIRCUIT  breakers 

47216 

isolating  switches 

- 47217  -- 

-METERING  substations  - - - - 

47218 

relaying  substations 

♦ 7219 

STATION  BATTERY  SYSTEM 

47220-  - 

-articulated  SECONDARY  UNIT  SUBSTATION 

47221 

integral  transformer-load  centers 

47222 

OUTAGES  and  TESTING 

TRANSFORMERS 

. DISTRIBUTION 

OEmAVEn 

♦ 7230 

TRANSFORMERS.  DISTRIBUTION,  GENERAL 

47231 

POLE  MOUNTED 

47232— 

PAD  MOUNTED 

. . 

47233 

OUTAGES  AND  testing 

CAPACITOR  BANKS 

OEHAVEN 

47270 

capacitor  banks,  general  — 

REGULATORS 

oehaven 

♦ 7280 

REGULATORS.  GENERAL 

OVERHEAD  DISTRIBUTION 

OEHAVEN 

♦ 7300 

OVERHEAD  DISTRIBUTION.  GENERAL 

47311 

WOOD  POLES 

47312 

METAL  ROLES 

♦ 7313 

CONCRETE  poles 

♦ 7320 

CROSSAPMS  AND  BRACES 

47330 

SECONDARY  RACKS  - - _ . - 

- . 

♦7341 

BARE  COPPER  conductors 

♦ 7342 

BARE  ALUMINUM  CONDUCTORS 

47343 

ALUMINUM  CABLE  STEEL  REINFORCED 

♦ 7344 

SPLICES  AND  connectors 

47361 

PIN  INSULATORS 

- 47362 

LINE  POST  insulators  - - 

47363 

SUSPENSION  insulators 

47364 

SPOOL  insulators 
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*7365  guy-strain  AND  PIN  INSULATORS 
*7370  GUY-STRENGTMS  AnO  MATERIALS 

- - *73dl  LOG  ANCHORS 

*7332  SWAMP  anchors 
*7383  ROCK  ANCHORS 

- *7390-  - POLE-LINE  HARDWARE  _ - 

*7395  CLEARING  RIGHT-OF-WAY 
*7399  OUTAGES  ANO  TESTING 

UNOERGROUNO  0ISTPI3UTI0N  OEHAVEn 

*7*00  UNOERGROUNO  OISTRIBUTIONt  GENERAL 
*7*10  handholes  ANO  Manholes 

*7*21- — PRIMARY  cables  - 

*7*22  secondary  cables 
*7*23  DIRECT  BURIAL  CABLE 

*7*31  — ASBESTOS-CEmENT  OuCTS  . .. 

*7*32  FIBER  C'JCTS 
*7*33  CLAY  OUCTS 

*7*3*  ■ CONCRETE  OUCTS - 

• *7*35  PLASTIC  OUCTS 
*7*36  STEEL  OUCTS 

*7**0  CABLE  TERMINATIONS  ANO  SPLICES 

*7*50  hardware 

*7*51  markers  FOR  underground  LINES 

*7*60  OUTAGES  AND  TESTING  

DISCONNECTS  OEHAVEn 

*7600  GENERAL 

*7610 FUSED  CUTOUTS  --  

*7620  AIR  BREAK  switches 
*7621  HOOK  OPERATED  SWITCHES 

*7622  — -gang  OPERATED  SWITCHES  

*7630  SECTIONALIZING  SWITCHES 
*76*0  AUTOMATIC  CIRCUIT  RECLOSERS 

*7650-  - FUSES  - 

*7660  OIL-FILLED  SWITCHES 
*7670  OUTAGES  AND  TESTING 


lightning-arresters  OEHAVEn  — -- 

*7710  LIGHTNING  ARRESTERS*  GENERAL 

*7711  EXPULSION  TYPE 

—*7712 VALVE  TYPE — - - - - - 

GROUNDING  OEHAVEn 

*7720  GROUNDING*  GENERAL 

4772^  _ materials  --  - - - --  - 

*7722  TESTING 

TOPIC-P  052  —electrical  distribution  system  INSPECTION — OEHAVEN 

SYSTEM  COORDINATION  OEHAVEN 

67300  SYSTEM  COORDINATION*  GENERAL 


67310-  — FUSING  - — 

67320  FEEDER  BREAKER  SETTINGS 
67330  RELAY  SETTINGS 

RELAY  CALIBRATION  - OEHAVEn—  - 

673*0  RELAY  CALIBRATION*  GENERAL 

67350  OVERCURRENT  RELAYS 

--  . 67360-  ■ impedance  RELAYS  - - 

67370  TEST  EQUIPMENT 

METERING  OEHAVEn 
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METERiNGt  G£>*ei^'>L 
CALIBSaTION 

OEHAvEn 

GROUNDING*  general 
resistance  nEASiiRERENT 
substation  grounding 
POLE  Grounding 
LIGHTNING  ARRESTERS 
OIL  TESTING  --  OEMAVEn 

67*50  OIL  testing.  GENERAL 
67A60  transformers 

67*70  - SWITCHES  - - - 

67*80  RECLOSuRES  AND  SECTIOnalIZERS 
CONTROLS  OEMavEn 

67610  - controls.  GENERAL 
67620  control  CABLES 

67630  TIMING  DEVICES 

OVERHEAD  LINE  CONDITIONS  OEHAVEn 

676*0  overhead  LINE  CONDITIONS.  GENERAL 

67650  HEAT  SENSING  FOP  DEFECTIVE  CONNECTIONS  anO  TERMINALS 
67660  INSULATOR  LEAKAGE 
67670  CORONA 

CABLE  testing  OEHAVEn 

67710  CABLE  TESTING.  GENERAL 
67720  MEGGER  TESTS 
67730  D.C.  PROOF  TESTS 


67380 
67390 
GROUNDING 
67*00 
67*10 
- 67*20 

67*30 
67**0 


TOPIC  » 053 


STREET  AND  AREA  LIGHTING  SYSTEM  MaR 
POLES 


-*7510- 

*7511 

*7512 

*7513 

BRACKETS 

*7520 

- - LUMINAIRES  - 

*7530 
*7531 
- *7532 

*7533 
*753* 

- *7535 

*7536 

*7537 

*7538 

*7539 

FLOODLIGHTS 

- - - *75*0  - 

*75*1 

*75*2 

*75*3 

TRANSFORMERS 

*7550 

*7551 

CONTROLS 

*7560 


POLES,  general  . 

ROOD 

metal 

CONCRETE 

BRACKETS,  general 

luminaires,  general 

ENCLOSED 

OPEN 

INCANDESCENT 

FLUORESCENT 

mercury  vapor  - 
h.p.  sodium 
ballast 

ISOLATING  transformers 
OUTAGES  6 testing 

Floodlights,  general 

INCANDESCENT 

ballast 

outages  &•  testing 

transformers,  general 
outages  fc  testing 

controls,  general 


OEHAVEN 

dehaven 


OEHAVEn 

OEHAVEN 


OEHAVEn 


OEhavEn 

OEHAVEn 
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475«l  PMOTOCELLS  V timers 
*7562  CONTACTORS 

- - *7563  OUTAGES  6 TESTInO 

TOPIC  • 05*  PEST  control  SERVICE  OEMAvEn 

- - -■  PEST  CONTROL  CHEMICALS  OEMAVEn 

70510  PEST  CONTROL  CMPMICALS.  GENERAL 

70511  INSECTICIDES 

- - - 70512  ROOENTICIOES 

70513  fumigants 
7051*  REPELLANTS 

. -INSECTICIDE  dispersal  EQUIPMENT  AND  UTILIZATIO  OEHAVEn 

70520  INSECTICIDE  DISPERSAL  EQUIPMENT  AND  UTILIZATION,  GENERAL 

70521  GROUND  dispersal 

- -70522  • AERIAL  DISPERSAL 

INSECTS  AND  OTHER  ARTHROPODS  OEMAVEn 

70530  INSECTS  AND  OTHER  ARTHROPODS,  GENERAL 

-  70531  -•  MOSQUITOS 

70532  FLIES 

70533  3EO0UGS 

-7053*  - LICE, FLEAS, MITES  AND  TICKS 

70535  ants 

70536  COCKROACHES 

r-- 70537—  STORED  PRODUCTS  PESTS  - ...... 

70538  insects  OA.MAGING  TURF,  SHRUBS,  TREES  AND  FORESTS 

70539  VENOMOUS  ARTHROPODS 

structural  pests  . _ - . OEMAVEN 

705*0  structural  PESTs,  general 
705*1  termites 

705*2  - OTHER  VOOO-DESTPOY ING  INSECTS 

705*3  *000-0ESTR0YlNG  FUNGI 
70S**  MARINE  BORERS 

RODENTS  AND-  OTHER  VERTEBRATES  OEHAVEN 

70550  RODENTS  AND  OTHER  VERTEBRATES,  GENERAL 

70551  COMMENSAL  (DOMESTIC)  RODENTS 

70552 FERAL  (FIELD)  RODENTS  AND  OTHER  MAMMALIAN  PESTS 

NON-ARTHROPOO  invertebrates  OEHAVEn 

70560  NON-AHTHROPOO  INVERTEBRATES,  GENERAL 

. 70561  - nematodes  

70562  SNAILS  ANO  SLUGS 

TOPIC  *-  055-  - CUSTODIAL  SERVICE  - — — - - OEhavEN 

custodial  SERVICES  OEHAVEN 

70100  CUSTODIAL  SERVICES,  GENERAL 

TOPIC  * 056  WINDOW  CLEANING  SERVICE  DEhAVEN 

WINDOW  CLEANING  SERVICE  OEHAVEN 

70210 --  WINDOW  cleaning  SERVICE,  GENERAL 

TOPIC  W 05^  GROUNDS  MAINTENANCE  SERVICES  OEHAVEN 

..  SOIL  SURVEYS  --  OEHAVEN 

70310  SOIL  SURVEYS,  GENERAL 

70311  SOIL  fertility  aNO  FERTILIZERS 

- 70312  SOIL  texture  ANo  CLASSIFICATION 

GRASSES, LEGUMES  AND  GROUND  COVERS  OEMAVEN 

70320  grasses,  legumes  AND  GROUND  COVERS,  GENERAL 
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70321  MATEOIACS 

70322  planting  OPPPATtONS 

70323  MAINTAINING  PLANTINGS 

TREEStSMRUaS  and  vines  OEHAWEn 

70330  TREES*  SHRUBS  AnD  VINES*  GENERAL 
- 70331—  MATER1ALS-- 

70332  planting  OPERATIONS 

70333  MAINTAINING  PLAnTINGS 


- — OUTLEASES  - - - - _ _ . OEmaVEN 

703A0  OUTLEASES.  GEnEpAL 
703A1  GRAZING 

. 703*2  - CROPS  AND  HAY - ---- 

CONTROL  MEASURES  OEhAVEN 


70350  CONTROL  MEASURES*  GENERAL 
70351  - - drainage 

70352  erosion 

70353  VEED  AnO  BRUSH  CONTROL 

— 7035*--  FIRE  PREVENTION  ANO  PROTECTION 

70355  PREVENTIVE  MAINTENANCE 
RECREATIONAL  AREA  MAINTENANCE  OEMAVEN 

— 70360  - RECREATIONAL  AREA  MAINTENANCE*  GENERAL 

OEhavEn 

DEMAVEN 


OEHAVEN 


REFUSE  DISPOSAL  SERVICES  - OEhAVEn 

REFUSE  CLASSIFICATION  OEMAVEN 

70*50  REFUSE  CLASSIFICATION.  GENERAL 

• 70*51-  HOUSEHOLD  REFUSE  CLASSIFICATION 

70*52  INDUSTRIAL  REFUSE  CLASSIFICATION 
70*53  trash  classification 
REFUSE  DISPOSAL  OEHAVEN 

70*60  REFUSE  DISPOSAL.  GENERAL 
70*61  quantities 

— 70*62  - landfill  — - — 

70*63  INCINERATION 

70*6*  OCEAN  dumping 

70*65  SCRAP  sales 

wildlife  management  OEhavEn 

WILDLIFE  habitat  ■ OEHAVEN 

71310  wildlife  habitat*  GENERAL 

71311  BIG  game  habitat 
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TOPIC  * 059 


TOPIC  A 060 
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Folding  Doors  M & R 


January  1977 


124 


RPr-iAS  33340  (January  1977) 


CO  ro  • 


This  handbook  is  designed  to  assist  the  insoector  in  detemining 
the  condition  of  facility  components,  assist  the  cost  estimator  in 
developing  the  Government  estimate  for  the  proposed  project,  the  speci- 
fication v;riter  in  developing  and  producing  adequate  specifications, 
and  the  procurement  specialist  in  preparing  and  managing  contract  docu- 
ments. 

Part  I is  a checklist  designed  to  assist  the  inspector  in  descri- 
bing the  condition  of  a facility  component  and  provide  a format  for  es- 
timating quant’ty  of  v.'ork  and  cost.  The  checklist  includes  a set  of 
definitions  of  technical  and  trade  terms. 

Part  II  discusses  contracting  methods  and  recommends  appropriate 
Unit  Price  Schedule  items. 

Part  III  contains  the  guide  specification  written  in  a format  to 
provide  the  specification  writer  with  guidance  for  completing  the  guide 
specification  and  space  for  inserting  notes  to  the  contractors.  It  is 
recoiTiTiended  that  Part  III  specifications  be  utilized  in  the  following 
manner. 

Specification  writers  should  review  completed  checklists  and  pro- 
ject drawings,  if  any,  and  select  appropriate  sections  in  Part  III  for 
use  in  preparing  the  contract. 

Specification  writers  should  review  the  material  contained  in  the 
first  two  columns  and  assure  that  appropriate  action  is  taken  on  all 
decision  points.  Necessary  changes  to  the  center  column  and  any  addi- 
tions are  to  be  note  in  the  third  column.  Upon  completion,  the  marked- 
up  specifications  are  ready  for  processing  Part  IV  specifications. 

Part  IV  contains  a two-column  format  of  the  guide  specifications 
with  the  Metes  column  deleted.  All  entries  in  the  third  column  of  the 
Part  III  specifications  are  to  be  transcribed  onto  the  second  column  of 
copies  of  the  same  sections  in  Part  IV  for  use  as  reproducible  m.asters. 

Use  the  "commients"  column  of  the  INDEX  to  indicate  "not  used"  for 
any  specifications  not  included  in  the  particular  contract.  Contract 
specifications  can  then  be  reproduced  from  the  modified  Part  IV  speci- 
fi cations. 

This  handbook  v/ill  be  revised  periodically  to  maintain  the  specifi- 
cations and  to  incorporate  additional  sections  to  meet  additional  require- 
ments. 

This  handbook  is  designed  for  local  reproduction. 
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CHECKLIST  MOTES 


1.  Form  is  self-explanatory  except  for  the  points  discussed  belov/, 

2.  The  "inspector"  refers  to  the  individual  making  the  deficiency 
inspection  and  not  the  construction  inspection. 

3.  One  line  of  the  table  should  be  used  for  each  deficiency;  several 
lines  could  be  used  for  each  room  or  space. 

4.  Cost  estimate  should  be  coordinated  vn'th  the  estimates  developed 
on  other  related  checklists  such  as.  Finish  Kardv.-are,  Door  Oper- 
ators, Weatherstripping  and  Seals  and  Thresholds,  to  avoid  dupli- 
cations. 

5.  Blank  vertical  columns  under  "DEFICIENCY  IDENTIFICATION"  are  for 
additional  deficiencies  not  listed. 
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DEFIMTIOMS 


Folding  Door  - horizontal  acting,  accordian  or  pantograph  type  folding 
machanism,  usually  with  top  track  mounting. 

Action:  Single  fold  - fold  action  one  way,  to  one  side 

right  or  left. 

Biparting  - door  sections  fold  action  two  way, 
from  center  to  each  side. 

Pocket  - door  fold  action  terminates  at  open 
position  in  an  enclosure  or  pocket. 
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SPACE  IDENTIFICATION 
Room  No.,  Area,  Passaaeway 

■ 

1 II.'.'SPECTED 

DEFICIENCY  IDENTIFICATim  ' 
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;:;0  DEFiCIEiiCIES 

i 
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jpault'/  Operation 
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-Eaultv  Carriers 

1 

iDamaoed  Seals/Sv/eeps 

1 

t 

\ 

1 

iDamaoeo  (Door  Will  Not  Ooerate) 

TRACK 

■ ^ ! 

iDamaced  (Faulty  Door  Operation) 

! I 1 

i_ 

iLoosad  From  Structure 

i 1 

,'Erackets  Missinc/Broken* 
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IWaroed,  Bent,  Etc. 
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iDamacs'^:  Item 

= o 

> "3 

St: 

m 2 
<7> 
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(DamaGro:  Item 

> i 



!MiS3ino:  Item 

i 

iXissina:  Item 

L_ 

L_ 

! 
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1 1 
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iWi  dth 

MATERIALS 

COST  ESTIMATE 

1 ' M 

Height  Opening  Size 

? 

Thi ckness 

Reoairs  to  Adjacent  Work 
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Frame 

Ouanti ty 

1 

1 

Un  i t 

1 

Unit  Price 

' loverhead  and  Profit 
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Manhours 

LABOR 
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Rate 

Overhead  and  Profit 

TOTAL 
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Building  No.  FOLDING  (ACCORHION)  DOORS  - SECTION  383^0  Project  No. 

Door  Material : I IVinvl  Fabric  I I VIood  I 1 Fabric/plastic  1 ' > 1 Other 

Drawings  Used  With  Specifications:  1 I Yes  I 1 Mo 


CONTRACTIIIG  AND  PAYMENT  METHODS 


Folding  doors  are  nornally  priced  as  a unit  con;plete  and  ready  for 
installation  in  an  existing  opening.  Folding  doors  and  parts  may  be 
purchased  then  installed  by  the  carpentry  trade  or  the  repair  of  door 
and  parts  ray  be  contracted  to  a f i m regularly  in  the  door  repair 
business.  For  contracting  purposes  the  following  unit  prices  are 
intended  to  include  the  materials  and  the  labor  of  installation  as 
might  be  expected  from  a door  repair  contractor. 

All  items  for  the  Unit  Price  Schedule  for  a project  specification 
should  be  listed  by  each  door  situation.  Measurement  should  be  by  the 
unit  listed.  Payment  should  be  on  the  basis  of  the  quantity  and  the 
unit  price. 


Unit  Price  Schedule 


Items  for  the  Unit  Price  Schedule  for  a project  specification  shall  be 
as  follov/s: 

Payment  for  each  item  includes  all  material  and  labor,  rem^oval  of  item, 
repair,  reinstallation , restoration  of  adjacent  or  other  damaged  pro- 
perty to  the  original  condition,  adjustments  and  item  cleanup. 

Definition  of  Units:  EA.  - each,  S.F.  - square  feet,  L.F.  - lineal  feet, 

L.S.  - lump  sum. 


Item  Description  Quantity  Unit 

a.  Replace  the  entire  door 
unit,  and  all  door  hardv.-are.  List 
by  door  panel  type,  opening  size, 

material  and  type  of  operation.  L.S. 

b.  Replace  damaged  door 
panel  only  to  function  with 
existing  door  equipment.  This 
item  includes,  new  curtain 
finished  to  match  existing.  List 
by  door  type,  material,  and  panel 

size.  S.F. 

c.  Replace  door  covering 
only,  to  function  with  existing 
equipment.  This  item  includes, 
removal  of  covering,  and  rein- 
stallation. List  by  door  size 

and  material.  S.F. 
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Item  Description  Quantity  Uni t 


d.  Rapai  r/repl  acarrent  of 
individual  iteias,  including  dis- 
connection, rapai r/repl acenent 
and  adjustment.  List  by  each 
item: 

track  L.F. 

track  trim  L.F. 

door  carriers  EA. 

panel  hinge/folding  unit  • EA. 

door  lead  rail  EA. 

door  jamb  rail  , EA. 

door  sweeps  EA. 

door  seals  EA. 

door  frame  EA. 

latch  device  EA. 

other (identify)  EA. 


Bid  item  for  related  work  which  may  be  bid  with  the  door  but  is  covered 
by  other  bid  schedules  is:  motorized  door  operators. 

Items  such  as  finish  painting,  finish  hardware  and  electrical  shall  be 
coordinated  with  other  Unit  Price  Schedules. 


133 


RPI-IAS  38340  (January  1977) 


RPHAS  3ft3/!0  (January  1977) 


“O 

• 

<4- 

LO 

• 

C* 

c 

o 

c. 

C LO  • 

c 

X. 

A 

•r— 

1 <c 

o c 

4- 

c 

to 

</> 

t/» 

Q 

1 

i-  »p- 

4. 

c 

1—  4- 

CJ 

cv 

cr 

X) 

o 

*o 

o;  u 

o 

1/0  ’f— 

*3 

»—  C 

Ni 

c, 

c 

c 

o 

40 

c 

40 

LO  40 

<D 

TO 

fO 

•r“ 

•r* 

40 

O 

•f*" 

d: 

CJ  4J 

4J 

4J 

C* 

-C 

LO 

40 

40 

r3 

ZIZ 

3 

TO  TO 

c 

£ 40 

40 

LO  4 

cr- 

<T3 

fO 

O 

O" 

i-  r: 

9^ 

LO  4 

C 

#* 

c 

O 

O 

C-) 

GJ 

CD 

LO 

TO 

C TO 

£ 

TO 

f—  > 

to 

o 

JZ 

CZ 

s. 

JZ  C3 

CD 

TO  CO- 

-Q 

40 

TO  •»- 

c 

• 

u 

40 

<o 

o c 

S. 

L. 

3 

O 

> r- 

vrv 

"O 

“O  f— 

cc 

3 

t—  CO 

(/> 

*3 

O CD 

>> 

O 

CJ 

CD  a 

•r— 

>1  ns 

Cn-3 

I/O 

c 

4 -3 

40 

h- 

40 

• 

40  O 

rvi 

C f-- 

TO 

O 

>>  Q- 

•r— 

r™ 

•F-  40 

CD 

o 

•r*  »r“ 

CD 

C *3 

C.  4 

<]J 

<J\  Wi 

*> 

C 

t;  3 

Zi. 

3 /— 

< C 

c 

o 

O 

O 

o 

“O 

a 

CD 

O 

3 

X 

C-40 

o.  c 

a 

o o 

< 

3 

>»C/0  3 

t-~ 

4- 

C 

to 

j 

a 

C/) 

c c 

o 

N 

CD  4- 

CD 

TO 

• c 

"TD 

TD 

4-> 

•r“ 

E 

O 

O 

C 

-C 

4J 

CD  •!- 

f—  . 

•M 

O 

c 

O E 

LO 

C 

cn 

3 

CD 

40 

C 4- 

LO 

o 

4 40 

— 

O 

s. 

o 

i-  3 

o 

CO 

• 

C 

• 

CJ  V3 

TO 

S-  C 

c 

3 TO 

TO 

•r- 

40 

40  .f- 

40 

> 

CD 

lO 

I/O 

TO  <J 

t. 

o 

</0 

40  U 

X 

o 

u 

u 

o E 

CD 

r— 

U 

40 

a 

4-  *1- 

O 

JZ  </> 

DO 

LO 

TO  •»- 

to 

c 

O 

c 

CD  -a 

CJ 

iC 

C 

c 

3 

S,  4-' 

jZ 

i-  LO 

• • 

C 

CJ 

4 4 

C/0 

•f~ 

1—  <03 

JZ  cs 

s- 

5’ 

3 t/^ 

TO 

•1-  o 

tn 

•r“ 

CJ  X 

to 

UJ 

rM 

LU  o 

c/^ 

•w* 

o. 

< 

LT, 

-J  C — i 

2 

4 

40  TO 

o 

c 

t • 

< 

TO 

O 

•1-  H- 

C 

<3 

h- 

LO 

1 

“3 

LO 

CJ 

5 

4-( 

CJ 

to  4 

TO 

s. 

s: 

CL 

CJ 

- O 

4 

c; 

,< 

CD 

O 

CJ 

4 4. 

3> 

JC 

TO 

CJ  O 

in 

CO 

to 

to 

4 X 

in 

m 

“3 

3 

• 

1 

1 

1 

1 

C 

40  ^ 

«— 

LO 

m 

. 1 

1 

TO 

CJ  c 

TO 

CM 

CD 

CD 

CM 

1—4 

nr 

o 

o 

TO  C 

• (—  ' 

• 

s. 

1 

m 

CM 

00 

coo 

• 

• 

LO 

4-  -r- 

4 

CM 

o 

< 

< 

c 

CQ 

LU 

LU 

CO 

CO 

4 

3 TO 

^ • 

40 

1 

O 

C 4) 

o 

TO  X 

TO 

21 

“3 

E O 

= 1 

locations,  niotal  (j.ioos,  hardware  provisions, 
and  installation  details  and  procedures.  In 
cl  jdc  field  n>oasureinents  and  clearances. 


RPMAS  3P,3^0  {.lanuary  1977) 


iA 

C 

•f— 

i/> 

> 


< 

1 

s^ 

1 

&. 

o 

< 

s- 

a 

c 

3 

o 

X 

c 

1 

-D 

XJ 

4-> 

X 

1 

07  40 

O 

TO 

to 

TO 

40 

CJ 

C TO 

“O 

&. 

CO 

c 

40 

< 

1 

C)l 

1^— 

40 

>1— 

X 

c 

TO 

CO 

1 

TO 

T; 

• X i.  X 

<c 

o 

wO 

c 

40  . 

cn 

a 

'.O  40  f3  0.' 

u 

4-J 

S-. 

4->' 

C 

4-0 

40 

TO 

TO 

c 

40 

CO 

CO*'-  O U 

c 

c 

•4^ 

o 

TO 

•r* 

s- 

0| 

•r- 

cu 

C 3 *—  TO 

» 

«/) 

o 

«3 

CO 

O 

•M 

<U 

h- 

4J 

o 

u 1— 

4J 

•r“ 

c 

CO 

CO 

CO 

u 

r— 

i-  CO  C- 

3 

CJ 

4-> 

<u 

XI 

3 

4-1 

O) 

c 

o 

x: 

o> 

3 

Q. 

• 

TO 

07  QJ  CO  CJ 

q 

C3 

3 

O 

' 

4J 

0) 

u 

c: 

40 

4J 

o 

E 

X 

.3 

> cn  3 s- 

5“ 

3 

c 

CO 

U 

■*-^1 

x: 

c 

3 

1. 

*3 

O 

<D 

CO 

O TO  o 

3 

4>> 

TO 

U' 

4-> 

•r— 

TO 

O 

C-'l 

.•O 

•f— 

(J 

O 07 

S- 

(O 

fO 

fO 

0) 

• 

c;; 

c 

> 

X) 

CO 

^1 

c 

> 

4- 

• • 

CO 

tJ  4>  X 

CJ 

4-> 

E 

-Q 

x; 

Cl 

o! 

o 

QJ 

$- 

• 

C.’ 

C 

X 

•r" 

UJ 

a; 

TO  TO  TO 

> 

<v 

t/> 

c 

“C 

XJ 

o 

X3  ^ 

o 

“X 

3 

O 

o 

•1— 

> CL  u r— 

o 

4-> 

c 

*o 

TO 

c 

c 

CO 

o 

GJ  C_) 

3 

c 

Cl 

TO 

07 

<: 

•r*  *r—  /— 

C7 

•r“ 

•f“ 

c 

r~ 

TO 

c 

c 

TO 

u 

h— 

c> 

TO 

C. 

ec 

o 

40  4-  fS 

ro 

TO 

CO 

"O 

Cl 

TO 

4-  CO 

40 

Q. 

X 

CO 

o 

CO 

U TO  •—  X 

C' 

<✓) 

-C 

Si. 

C 

CO 

C 

X> 

TO 

O 

X 

C 

*— 

CO 

07  C 40  CO 

.X 

</1 

a 

«» 

CO 

c 

TO 

CO 

X? 

CU 

c 

O 

cr 

X 

O) 

40 

30 

to 

07 

40  C 

40 

“O 

to 

o 

+J 

• r. 

c 

40 

c>  c 

c 

40 

Cl 

3 

U 

O CD  TO  CO 

3 

c 

CO 

TD 

CO 

E 

• f— 

40 

Q.  O 

XJ 

•r* 

40 

GJ 

cz 

u 

i-  -r*  X £ 

O 

O 

r~ 

o 

dJ 

CO 

•r— 

XJ 

CO  •»- 

TO 

40 

■(O 

TO 

Q.  S-  -1-  QJ 

X 

S. 

u 

4J 

Tj 

X3 

c 

s 

o 

40 

<L 

' 3 

E 

TO 

< 

o -<-> 

3 

c 

4-> 

TO 

C) 

O 

TO 

TO 

XI 

4-» 

O TO 

s- 

TO 

JZ 

3 

s. 

X 

3 X •»- 

40 

4-> 

U 

U 

c 

o 

S. 

3 

o 

X u 

CO- 

3 

C 

>- 

3 

•*-  X c 

CO 

U 

3 

c 

h- 

C: 

CO 

a 

40 

CO 

c= 

CO 

C 

OJ 

a: 

TO 

0)  TO  X 

O 

(0 

JZ 

U 

4- 

4J 

o 

O 

40 

4- 

O 

X 

X 

UJ 

X C 07 

u 

4-> 

• 

•r~ 

TO 

s. 

*3! 

S- 

tj 

CJ  •»- 

01 

O 

40 

> 

O 

07  OJ  **  CO 

3 

•r~ 

CO 

CO 

c 

cl 

c~ 

X3 

c 

> O 

E 

4- 

,3 

co 

Cl  d 40  rc 

»— 

c 

c 

c 

S. 

M- 

3| 

<D 

O CO 

TO; 

TO 

s. 

X 

O 

C o u E 

TO 

o 

C.! 

<L* 

o 

O 

r-M 

Qi 

•f-  TO 

Ci'- 

X 

o 

UJ 

o 

TO  C TO  TO 

3 

2: 

o 

OO 

L. 

oo| 

44 

r.. 

X 

r— 

U-  1 

4-> 

r— 

4- 

a 

c: 

i-  3 4>  X 

O 

“O 

CTl  4-> 

c 

TO 

TO 

u o 

TO 

TO 

40 

3 c 

<v 

TO 

•r* 

O 

O 

XT 

CO 

TO 

U 

X 

«=r 

3 -p- 

4U 

4-> 

“3 

-C 

tn 

TO 

C 

«r— 

CO 

3 

CO 

X •*- 

CM 

4-) 

4-> 

c 

ro 

<+- 

4-> 

4- 

r* 

o o 

tc 

4- 

3 

UJ 

o 

CJ  Cl  X 

”3 

TO 

CJ 

• 

*r*> 

• 

T- 

• 

• 

• 

i-  CO  I—  07 

X 

ro 

s. 

oo 

4-> 

4^ 

ro 

s? 

40 

to 

ro 

40 

i. 

2 

O E 07  -u: 

TO 

c 

S 

S- 

o 

O CO 

S. 

o 

C 

h- 

> O X i- 

3 

c_ 

o 

<D 

c 

40 

TO 

OO  -r- 

o 

40 

o 

to 

•1-  4->  TO  TO 

O 

«/» 

o 

u 

U 

u 

TO 

3 U4  E 

u 

TO 

X 

< . 

E 

3 

O 

4~t 

o 

z 


"O 


• 

07 

X 

S- 

C7 

•r-  4J 

w 

3 C 

•f— 

X CJ 

3 

07  C 

X 

L.  o 

07 

s- 

40  c= 

C O 

40 

3 U 

O 

3 

c •— 

CJ  TO 

4- 

X r- 

3 

s- 

• 

07 

07  TO 

s. 

X 

40  O. 

•r- 

07 

C 

TO 

«—  s. 

Q. 

07 

07  O 

07 

O 

O 4- 

t- 

137 


RPMAS  38340  (January  1977) 


<3J  < 

c -o 

c o 

<o  • ^ 

E <u  o 

Q>4-» 
fC  2 J-0 

E 

C « GJ 
•»-  *0  -C 


>»  o 

I—  • -M  O 

f—  CO  4-> 
3 “O  “O 
H-  C <U  *0 
p O r-  C 
C -O  ro 
ro  -o  c 
O C <o  l/> 

<0  x:  o> 
”0  a 

O)  CO  P ro 
f—  P -Q  M- 
T3  i- 

c *0  r-  3 
<o  o »—  CO 
JC  fl3 

••-c:  C7^ 


M E 

u u 

•»-  I/O  O 

-o 

0)  o 

c <y  u 

1 

c 

CL'f- 

CO«i- 

c 

(T3 

u 

o fo 

>r- 

0)  c. 

o o 

0* 

GJ  CO  OJ 

CO 

4->  “O  . 

W CO 

<u 

p ' 

<U 

s- 

s-  c 

U r- 

3 

•(-> 

O •!- 

O f— 

4-> 

c 

<•-  fO 

p ^ ro 

U 

3 

4-> 

JD  ^ 

«« 

Q 

“O  CO 

M- 

E 

CJ  o 

r-  C 

3 

u 

^ +-> 

C 

«K 

•T“  QJ 

a f- 

CO 

C XO 

-c  s-  c 

E 

o 

O" 

CO  O 3 

p r- 

O 

a 

s. 

W r- 

s-  -o  S- 

c 

o 

rO 

r i— 

L.  O 

P 

CO  CO  C 

$-  M-  O 

CO 

CO 

r—  CO 

1:  fO 

01  o 

XI 

O T- 

3 O “O 

>>  tu 

4-> 

fO 

1 -C 

4->  r- 

a CO 

X* 

o 

c 

> 

f o 

OJ 

/o  4^  ro 

u <D  2: 

u 

o 

o i- 

*C  i- 

i-  e 

• • 

03  O,  OJ 

X? 

<3 

c 

s-  o 

' ^ 

o 

03 

ro 

t/0 

c 

<D 

o 

cx  2 

1 fc 

4->  O 

x: 

o a.  o • 

3 4J 

u 

p“ 

n. 

o 

C "C 

CO 

4->  -Mo 

< 

c jc 

3 

a; 

E 

rc  CO 

L -M 

OJ 

*0  4-» 

ro  CJ  U 

“O 

s~ 

o 

k **- 

> -C 

CO 

OJ  c:  O)  c 

ai 

E xr  fc 

o 

03 

o 

r—  X 

p u 

s. 

CO  03  CO.f- 

LU 

4.4  LU 

05  4-> 

^ 03 

o 

ra  o 

c; 

Q.X 

c 

u 

o E CO  E a. 

O ro  o a 

-o  T-  XJ  CO 

u c 

4->0+->*r- 

CO  c CO  c c 

• a>  CO  cj  Qj 

> o > +-* 

<D  U OJ  to 

u ^ ro 

clC  a.'-*- 


s- 

03 

c <o 

03 

•r“ 

3 cor— 

U M- 

C r— 

• 

3 

•r> 

G3  T-  03 

in 

X 

u 

4->  X 4-> 

o 

03 

(D  3 CO 

u 

o. 

r-  I—  C 

Q. 

CO 

Ol  U 'f- 

CO 

4-> 

4-> 

c 

c 

p 

03 

tc 

E 

c 

4-> 

Cl 

CJ 

CO 

o 

c • 

03 

i. 

c 

a. 

0.)  CO  o 

•r“ 

•r^ 

E 

E c <-> 

3 

4J 

o 

03  *r-  C 

cr 

CO  o 

U 44  03 

»T3 

03 

*r- 

03  CO  44 

•f— 

u 

X 

r—  T-  C 

U» 

p 

• 

CL  X 03 

U 

r** 

CO 

03  03  CO 

A3 

CO 

i. 

Q. 

u 

c: 

03 

X 4-> 

o 

•r» 

s- 

S-  L3  CO 

f— 

X 

3 

O 4-»  fD 

u 

4-> 

ro 

C 

E 

4-> 

u 

CO  S 

o 

s- 

03 

03 

03 

E 4- 

•r-  1—  -M 

03 

3 

/D  r—  03 

c 

C 

CL  C3  1— 

03 

o 

o 

03 

03  X 03 

X 

o 

E 

U CO  Q 

as  required.  to  fabrication  of  assermnes  or  installation 

of  materials.  All  work  performed  shall  meet 
the  requirements  of  local  codes  and  regula- 
tions. 
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Wood  panels  shall  be 
selected  v/ood  kiln-dried 
units.  Wood  shall  match 
existing  or  from  manu- 
facturer's standard. 
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Delete  if  no  joints  are  5.10.3  Sections  shall  be  provided  in  the 

required.  maximum  lengths  practicable.  Suitable  joint 

devices  shall  be  provided  at  each  joint  to 
provide  permanent  track  alignment  with  flusli, 
hairline  joint. 
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Substitute  if  required.  Pendant  pull  in  lead  post, 

nonferrous  jamb  strip  and  Upper  draw  lacch  with  grip  handle, 

rubber  bumper  on  lead  post  Center  molding  or  strike  for  bi-parting 

for  single  operating  door.  door. 
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SECTIOIi  38340 
FOLDIIiG  DOORS 


Revisions 


1.0  SCOPE:  This  specification  covers 

the  requi renents  for  replacement  or  repair  of 
folding  (accordion)  doors. 

2.0  APPLICABLE  PU3LICATI0MS:  The 

follov/ing  publications  of  the  issues  listed 
belov/,  but  referred  to  thereafter  by  basic 
designation  only,  form  a part  of  this  speci- 
fication to  the  extent  indicated  by  the  re- 
ferences thereto: 

2. 1 Federal  Specifications  (Fed.  Spec.): 

CCC-W-40SA  I '.‘I'all  Covering,  Vinyl  Coated. 

AH  n 

TT-C-490B  Cleaning  Methods  and  Pre- 

treatment  of  Ferrous  Surfaces 
for  Organic  Coatings. 

2.2  Ai"erican  Society  for  Testing  and 
Materials  (ASTi!): 

A164-71  Electrodeposited  Coatings  of 

Zi nc  on  Steel . 

A165-71  Electrodeposi ted  Coatings  of 

Cadmi un  on  Steel . 

A525-75  Sheet  Steel,  Zinc  Coated 

(Galvanized)  by  the  Hot  Dip 
Process,  General  Require- 
ments . 

B211-73  Aluminum  Alloy  Bars,  Rod,  and 

Wi res. 

E84-75  Surface  Burning  Character- 

istics of  Building  Materials. 

E90-75  Laboratory  Measurement  of 

Airborne  Sound  Transmission 
Loss  of  Building  Partitions. 

3.0  SUBMITTALS: 
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Revisions 


3.1  Shop  drawings  shall  ba  suhnn’tted  for 
doors  and  accessories  not  fully  detailed  in 
manufacturer' s literature.  Aooroval  shall  be 
obtained  before  fabrication  or  delivery  of 
material.  Drawings  shall  shew  types,  sizes, 
locations,  metal  gacc-s,  hardware  provisions, 
and  installation  details  and  procedures.  In- 
clude field  measurements  and  clearances. 

3.2  Manufacturer's  literature  shall  be 
submi tted  wni ch  includes  installation  and 
cperatinc  instructions , and  maintenance  re- 
commendations. 

3.3  Certificates  shall  be  submitted 
certifying  that  new  doors  and  accessories 
meet  the  referenced  standards. 

3. 4 Sound  Transmission  Certification:  A 

certificate  from  an  independent  testing  labor- 
atory shall  be  submitted  as  evidence  that  door 
•unit  has  been  tested  in  accordance  with  ASTM 
E90  to  achieve  the  specified  Sound  Transmission 
Classification  (STC). 

3.5  Flame  Spread  Ratine  Certificate:  A 

certificate  from  an  incependenc  testing  labor- 
atory shall  be  submitted  as  evidence  that  the 
door  unit  has  been  tasted  and  complies  with 
ASTM  E84  for  the  rating  specified. 

4.0  DELIVERY  AMD  STORAGE: 

• 

4.1  Doors  and  accessories  shall  be  de- 
livered 'wrapped  in  protective  coverings,  new 
items  in  unopened  original  packages  with 
labels  intact,  and  identifications  clearly 
marked.  Damaged  items  shall  be  replaced  at 
no  additional  cost  to  the  Goverment. 

4.2  All  items  shall  be  stored  in  a manner 
that  will  prevent  deterioration  or  damage.  All 
items  for  each  door  location  shall  be  stored 
together. 


152 


RP:-'^S  3334Q  (January  1977) 


I 


4.3  Doors  shall  be  handled  carefully  to 
prevent  da-Tace  to  faces,  edges  and  ends. 
Accessories  and  parts  shall  be  handled  to 
prevent  darrace  to  rr'ating  surfaces  and  to 
fastening  points. 

5.0  flATE.RIALS: 

5.1  The  nanufacturer  shall  be  a recognized 
producer  of  the  type  of  door  and  accessories 
specified.  Each  nev/  door  unit  shall  be  a com- 
plete unit  pro-uced  by  one  manufacturer  in- 
cluding hardware,  accessories,  mounting,  and 
installation  components. 

5.2  Local  approvals  required  for  the  per- 
formance of  this  work  shall  be  obtained  orior 
to  fabrication  of  assemblies  or  installation 
of  materials.  All  v/ork  performed  shall  meet 
the  requirements  of  local  codes  and  regula- 
tions, 

5.3  Door  shall  be  full  pantograph  or  "x- 
accordion"  type  v/ith  flexible  fabric  panels. 

Materials  shall  have  a flame  spread  rating 
of  25  or  less,  fuel  contributed  of  10  or  less, 
and  a smoke  developed  rating  of  5 or  less,  in 
compliance  with  ASTM  E84. 

5.4  Framework  for  door  including  onsts, 
pantographs,  hinges  and  hinge  plates,  and 
support  rods  shall  be  ferrous  metal.  All 
enclosed  metal  shall  be  galvanized  ASTM 
A154,  or  cadmium  plated  ASTM  A165. 

Posts,  and  exposed  metal  items  shall  have 
phosphate  treatment  Fed.  Spec.  TT-C-490E 
and  door  manufacturer's  standard  finish. 


Folding  Mechanism: 


5,5.1  Flexible  panels  shall  be  fabricated 
with  not  less  than  15  gage  metal.  Provide  one 
row  at  too  for  door  up  to  12  feet  high,  two 
rows  at  top  for  door  over  12  feet  high,  single 
row  at  bottom,  and  intermediate  rows  not  over 
4 feet  center  to  center.  Provide  vertical  rods 
minimum  3/16  inch  diameter  connecting  hinges 
in  non-rigid  type  panels. 
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'’evis  ions 


5. '5. 2 RigiJ  "anals  ciai'  ba  fa:r;:a:a': 
with  not  less  than  14  gace  rr.etal , pantograph 
top  and  bottom. 

5.6  Lead  posts  and  jarrb  posts  shall  be 
fabricated  of. not  less  than  15  gage  steel 
ASTM  A525  for  door  uo  to  10  feet  hi  go  and 
not  lass  than  14  gage  for  door  over  10  feet 
hi  gh. 

5.7  Carriers : Carriers  snail  be  nylon, 

ball-bearing,  v/heeled  type  of  ranufacturers 
standard  for  size  and  weignt  of  door.  Locate 
carriers  to  erovida  precision  tr3cL’’^g  with- 
out side  play  and  secure,  easy,  quiet 
operation. 

5. 8 Door  Covering: 

5.8.1  Door  frame  shall  be  covered  './ith 
material  to  match  existing,  attached  to  frame 
in  such  manner  that  will  permit  on-site  re- 
moval and  repair, 

5.8.2  Covering  shall  be  flame-resistant 
treated  and  shall  not  peel,  craze,  crack,  or 
fade.  Fabric  covering  shall  be  vinyl  coated 
fabric  complying  with  Fed.  Spec.  CC-W-408A  5. 

Am  1,  30  ounce  per  linear  yard  54  inches  wide. 

5.9  Acoustical  rated  door  shall  be  manu- 
facturer's standard  construction  complying  with 
ASTM  E90  to  provide  a STC  rating  of  40. 

Door  assembly  shall  include  cerimeter  seal 
sweep  strips  for  each  side,  top,  and  bottom, 
and  sound  liner  of  door  manufacturer's  standard 
for  door  panels.  Door  shall  have  manufacturers 
standard  light  and  sound  seal  at  door  lead 
posts  and  posts. 


5.10 


Track: 


ULU 


RPMAS  38340  (January  1977) 


Revisions 


5.10.1  Track  shall  be  manufacturer's 
standard  steel  track  with  factory  applied 
corrosion  resistant  finish.  Track  shall  be 
sized  to  properly  supoort  door  operation  with- 
out damage  to  track,  door,  or  adjacent  sur- 
faces . 

5.10.2  Track  shall  be  recessed  mounted 
with  necessary  subchannel  or  trim  units  to 
form  pocket  for  ceiling  mounting. 

5.10.3  Sections  shall  be  provided  in  the 
maximum  lengths  practicable.  ■ Sui table  joint 
devices  shall  be  provided  at  each  joint  to 
provide  permanenet  track  alignment  with  flush, 
hairline  joint. 

5.11  The  following  accessories  shall  be 
provi ded: 

Center  stop  for  bi -parting  doors. 

Track  switches  for  door  operation. 

Ceiling  contact  guard  for  sound  rated 
door  units. 

5. 12  Hard/ar° : 

5.12.1  Components  shall  be  manufacturer's 
standard  heavy  duty  metal  Dulls  and  latches, 
of  brass  or  steel  with  dull  chromium  plated 
finish. 

5.12.2  Latch  shall  be  operable  from  both 
sides  of  closed  door. 

5.12.3  Provide  deadlock  to  receive 
cylinder,  operable  from  both  sides.  Cylinder 
lock  specification  shall  be  as  specified  in 
section  Finish  Hardware. 

5.12.4  The  follo'wing  items  shall  be 
provi ded; 

Pendant  pull  in  lead  post. 

Upper  draw  latch  with  grip  handle. 

Center  molding  or  strike  for  bi -parting 
door. 

Foot  bolts  on  lead  post. 
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Revisions 


5.13  Finish:  Door  finish,  fabric, 

material  and  color  shall  be  selected  from 
manufacturer's  standard. 

6.0  PREPARATIOM:  Installer  shall 

examine  the  conditions  under '.vhich  the 
door  units  or  accessories  are  to  be  in- 
stalled. Conditions  which  -/ill  be  detri- 
mental to  prooer  door  operation  shall  be 
corrected  before  proceeding  with  the  work. 

6.1  Items  removed  for  repair  shall  be 
removed  carefully  so  as  not  to  damage  other 
comiponents.  Components  shall  be  removed, 
identified,  temporarily  packaged,  protected 
and  kept  ready  for  reassembly  after  items 
have  been  repaired. 

6.2  Surrounding  surfaces  shall  be 
protected  from  dam.age  resulting  from  this 
work.  Existing  materials  or  surfaces  which 
have  become  damaged  as  a result  of  the  op- 
erations of  this  work  shall  be  restored  to 
match  condition  prior  to  start  of  work. 

6.3  Temporary  dust  barriers,  parti- 
tions, or  thermal  barriers  shall  be  pro- 
vided, then  removed  when  no  longer  needed. 

6.4  Removal  of  existing  materials  shall 
be  limited  to  only  that  required  for  the 
repair  or  replacement  of  the  specified  items. 
Removed  materials  and  accessories  which  are  to 
be  salvaged  shall  be  handled  carefully  to  pre- 
vent damage  to  these  items. 

6.5  Salvageable  materials,  equipment  or 
accessories  which  cannot  be  reused  as  part 
of  the  repaired  or  replaced  unit  shall  be 
delivered  and  stored  at  a location  at  the 
site  as  directed  by  the  Contracting  Officer. 
Trash  and  materials  not  to  be  salvaged  shall 
be  removed  from  the  site. 

6. 6 Cutting,  Patching,  and  Other  Related 
Work: 
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Revisions 


6.6.1  All  v/ork  to  be  perforr^ed  under  this 
contract  shall  be  executed  in  a careful  and 
orderly  manner  by  v;orkr,en  skilled  in  their  re- 
spective trades  or  class  of  ■.-.■ork.  The  vork  shall 
consist  of  furnishing  and  installing  all  new  v/ork 
and  doing  all  necessary  cutting,  removing, 
patching,  filling  in,  repairing  and  altering  of 
existing  work  to  accoirmodata  the  new  v/ork  speci- 
fied to  be  installed. 

6.6.2  Existing  work  shall  be  removed  where 
indicated  on  i.ne  drawings  or  in  these  specifica- 
tions. The  materials  and  methods  of  application 
for  new  work  and  for  patching,  filling-in  and 
repairing  shall  be  similar  and  equal  in  quality 
to  the  removed  materials  when  they  were  new, 
and  shall  be  installed  in  accordance  with 
standard  trade  practices. 

7.0  TECHNICAL  PROVISIONS: 

7.1  Inspection : Before  installation, 

installer  shall  check  that  reolacement  doors 
and  accessories  are  free  from  visible  defects 
and  comply  with  specifications  as  to  type  and 
size  and  that  components  will  operate  with 
existing  equipment.  Correct  deficiencies 
prior  to  installation. 

7.2  Installation  of  Door  Units:  Doors 

shall  be  installed  or  repaired  by  the  manu- 
facturer or  his  authorized  reo resen  tat ive  in 
accordance  with  manufacturer's  instructions. 

Door  units  shall  be  installed  complete  with 
all  necessary  anchors  and  inserts,  guides, 
brackets,  hardware  and  other  accessories. 

Upon  completion  of  installation,  doors  shall 
be  free  from  warp,  tv/ist,  or  distortion. 

7. 3 Component  Repair  and  Installation: 

All  door  components  shall  be  installed  in 
accordance  with  the  requirements  of  the  manu- 
facturer's printed  instructions.  Repaired 
items  shall  be  installed  to  match  operation, 
function  and  finish  of  original  installation. 
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Revi si ons 


7.4  Cleaning  of  Ccnscnqnts:  All  com- 

ponants  s.nall  be  cleaned  of  all  paint,  dirt, 
oil,  grease  or  other  obstructions  v/hich  pre- 
vent normal  ooeration. 

7.5  Painting:  Finish  painting  of  doors 

shall  be  as  indicated  on  the  drav.'ings  or  as 
provided  in  sections  covering  Painting. 

7.6  Adjustment  and  Cleanup:  Upon 

completion,  t.st  operation  of  installation 
to  insure  satisfactory  operation.  Check 
moving  parts  for  proper  lubrication  and 
make  adjustments  for  smooth,  easy  operation 
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DCS/ENGINEERING  & SERVICES  PROGRAM  CATALOG 


Program 

HSCBCI 

PIPELINE 

ACFTLIMS 

SEWER 

OPENCF 

KVA-EVAL 

CONVRT 

PAVE-EST 

LIGHT 

BUSSSHOR 

SHORTCIR 

SZSYSPSY 

MZSYSPSY 


(Compiled  by  AFLC/DEMG,  25  Oct  74) 

(For  Assistance  call  Autovon  787-2923/3793) 

Description 

This  program  preforms  calculations  for  cathodic 
protection  systems  using  high  silicon  chrome 
bearing  cast  iron  (HSCBCI)  anodes. 

This  program  use  the  Williams-Hazen  relation  to 
calculate  friction  loss  in  a closed  conduit. 

The  program.  (Developed  by  Robins) 

Compares  maximum  weights  of  civil  and  military 
aircraft  with  the  airfield  evaluation  report 
and  lists  by  feature  those  aircraft  the  feature 
will  not  support. 

Sizes  and  sets  slopes  for  gravity  sewers,  or  cal- 
culates capacities  of  existing  systems. 

Computes  flow  of  water  in  open  ditch 

Computes  KVA  to  verify  electric  bills. 

Converts  measurements  between  scales,  e.g.,  feet 
to  meters,  etc. 

Estimates  tons  of  mat'l  and  cost  to  pave  a road, 
pk'g  lot,  etc. 

Determines  nr  of  fixtures  reqd  for  a specified 
lighting  level. 

Determines  fault  current  for  interior  electrical 
systems 

Power  system  analysis;  computes  fault  currents 
and  bus  voltages 

Psychronometric  properties  of  conditioned  air — 
single  zone. 

Same  as  above  but  for  multi-zone  air  conditioning 
systems . 
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SECAP 

MANDSD 

HYDRAULC 

COLUMN 

CIRCLE 

CPM 

PLOTTO 

STRESS 

FLEXPAV 

RIGIDPAV 

SPHERE 

DSGN-SCH 


SERVCALL 

ABACUS 

EDITOR 

TRAVANAL 

SLOP STAB 

CONTGIRD 


Determines  capacities  of  wf  & i steel  beam 
sections . 

Calculates  mean,  variance  and  standard  deviation. 

Hydraulic  network  analysis;  hardy  cross  method; 
flow  & head  loss 

Design  of  beam-column;  ultimate-strength  inter- 
active equations 

Divides  a circle  into  n equal  parts;  calc's 
horiz/vert  coords. 

Construction  mgmt/project  memt;  critical  path 
technique 

Simultaneously  plots  from  1 to  6 mathematical 
functi ons . 

Structural  engr  system  solver;  for  indeterminant 
structures . 

Airfield  pavement  load  capacity  evaluation — 
flexible  pvmts. 

Same  as  above  but  for  rigid  airfield  pavements. 

Solves  any  spherical  triangle 

Engineering  Design  Schedule 

Compares  design  v/orload  to  manpower  availability 
and  computes  project  start  and  completion 
dates . 

Sorts,  selects  & summarizes  service  call  data 
for  analysis 

Equivalent  to  a high  powered  desk  calculator. 

Information  retrieval,  text  editing,  etc. 

Traverse  anlysis/data  reduction  for  surveys  and 
layouts . 

Slope  stability  analysis;  constructed  or  natural 
slopes . 

Continuous  girder  analysis  reactions,  shears 
bending  moments. 
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COMPBEAM  Concrete-Steel  composite  beam  analysis;  compute 
size/stress • 

RETNWALL  Retaining  wall  design  and  analysis;  cantilever  & 
gravity  types. 

ERTHWORK  Earthwork;  preliminary  design,  and  cut  & fill 
quantities. 

HORZGEOM  Horizontal  geometry;  curves,  line  intersections, 

subdivisions.  : 

LGHTECON  Determines  the  most  economical  lighting  system — 

VEHICLES  Vehicle  use  analysis j 

This  program  provides  a capability  for  ; 

summarizing/analyzing  a large  amount  of  j 

vehicle  use  data. 
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PROCEDURE  FOR  JUSTIFYING  AUTOMATIC 
TYPING  EQUIPMJ:NT  FOR  THE 
ENGINEERING  AND  CONSTRUCTION  BRANCH 
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The  purpose  of  this  appendix  is  to  provide  the  Base 
Civil  Engineer  with  minimum  guidance  on  how  to  justify 
automatic  typing  equipment  for  his  Engineering  and  Con- 
struction Branch.  Located  in  this  branch  is  his  highly 
paid  professional  engineering  staff.  In  today's  Air  Force 
environment  of  reduced  budgets  and  manpower  authorizations 
it  is  imperative  to  utilize  the  professional  engineers' 
available  time  as  efficiently  as  possible.  With  this  in 
mind,  relieving  them  of  any  unnecessary  tasks  is  of  major 
importance.  With  current  manual  typing  methods  it  is  nec- 
essary for  the  engineer  to  review  and  proofread  all  of  his 
project  related  correspondence.  A major  portion  of  this 
workload  is  project  specifications.  Autom.atic  typing  equip- 
ment can  reduce  the  engineer's  review  and  proofreading  time 
by  as  much  as  78  percent.  Depending  on  the  number  of  engi- 
neers assigned,  this  represents  a substantial  number  of 
engineer  manhours  that  can  be  redirected  to  actual  project 
design. 

Automatic  typing  equipment  particularly  lends  it- 
self to  producing  repetitive  text  material  from  a master 
file.  The  U.S.  Army  Corps  of  Engineers  is  currently  devel- 
oping master  guide  specifications  for  maintenance,  repair, 
and  alteration  of  existing  facilities.  These  guide  speci- 
fications will  cover  all  areas  of  maintenance  repair  and 
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alteration  of  existing  real  property  facilities  and  will  be 
available  for  Air  Force  use.  Each  Engineering  and  Con- 
struction unit  that  can  justify  automatic  typing  equipment 
should  do  so  immediately,  not  only  to  be  prepared  for  the 
Army's  new  specifications  but  to  also  reap  the  benefits  and 
savings  attainable  over  its  current  method  of  operation. 

As  an  initial  step,  determine  the  required  number 
of  pages  of  project  specif ications  that  must  be  produced 
using  automatic  typing  methods  in  order  to  break  even  cost- 
wise  with  the  manual  typing  method.  This  is  identified  as 
the  first  step  in  order  to  demonstrate  the  high  cost  of  pro- 
ducing specifications  and  the  potential  savings  attainable 
by  acquiring  automatic  typing  equipmtent.  Use  the  following 
procedure  to  determine,  first,  the  cost  per  page  of  specifi- 
cations using  current  manual  methods  and  then  the  required 
number  of  pages  necessary  to  be  produced  to  break  even  with 
the  cost  of  using  the  manual  method. 


CPP 


(E  X SE)  t R(T  X ST)  + EC 
P 


(1) 


where 

CPP  = cost  per  page 

E = the  number  of  design  engineers  producing  speci- 
fications 

SE  = the  portion  of  an  engineer's  salary  spent 

reviewing  and  proofreading  specifications  deter- 
mined as  follows: 
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Determine  the  mean  salary  level  of  all  engineers, 
adding  retirement,  health,  and  life  insurance 
costs  of  28.7  percent. 

Determine  the  amount  of  available  engineering 
time  which  is  actually  spent  doing  project  design 
or  is  project  related.  This  can  be  determined 
from  cost  records  utilizing  the  time  accumulated 
against  design  work  orders  versus  available 
engineering  manhours. 

Determine  by  survey  of  personnel  the  percent  of 
design  time  an  engineer  spends  preparing  speci- 
fications. Past  studies  indicate  this  value 
should  be  somewhere  in  the  range  of  30  percent. 
Check  with  the  local  Management  Evaluation  Team 
(MET)  to  determine  if  a standard  has  been  devel- 
oped for  this  work  function.  At  the  time  of  this 
writing,  the  Dover  AFB  MET  was  in  the  process  of 
developing  a manpower  standard  for  this  and 
other  engineering  functions. 

Lastly,  determine  the  percent  of  an  engineer's 
specification  preparation  time  that  is  spent 
reviewing  and  proofreading  m.anually  typed  speci- 
fications. If  this  value  is  unavailable,  use  40 
percent.  This  value  was  determined  by  an  exten- 
sive Corps  of  Engineers  study  on  specification 
preparation. 

Thus,  the  amount  of  engineers  salary  spent 
reviewing  and  proofreading  manually  typed  speci- 
fications is  found  by:  (Average  salary  of  engi- 

neers including  retirement  and  benefits)  x 
(percent  of  time  performing  actual  design)  x 
(percent  of  design  time  an  engineer  spends  pre- 
paring specifications)  x (.40  or  actual  percent 
determined  by  survey)  = SE 


166 


R = retyping  factor  = 2 if  comparing  manual 

typing  to  any  other  method.  This  accounts 
for  having  to  retype  everything  at  least 
once  using  the  manual  method. 

T = number  of  typists  devoted  to  specifications 
(can  be  a fraction  or  whole  number;  i.e., 

.5,  1.0,  1.5,  2.0,  etc . ) 

ST  = typists  salary  including  retirement  and 
benefits  of  28.7  percent 

EC  = annual  equipment  costs  for  manual  typing 

P = number  of  pages  of  specifications  produced 
(a  good  estimate  is  the  average  number  of 
projects  designed  per  year  multiplied  by  the 
average  number  of  pages  per  project) 

Next,  determine  the  number  of  pages  of  specifi- 
cations required  using  automatic  typing  equip- 
m,ent  required  to  break  even  with  the  cost  of 
using  the  manual  method. 

„„„  _ (E  X SE  X RFE)  + R(T  x ST  x RFT)  + EC 

RNP — (2) 


where 

RNP  = required  number  of  pages  to  break  even 

CPP  = as  determined  by  Eq  (1) 

E,  SE,  T,  R,  and  ST  are  the  same  as  determined 
for  Eq  (1) 

RFE  = reduction  factor  for  engineers.  The 
savings  in  engineer  review  and  proof- 
reading time  when  using  automatic  typing 
equipment,  as  determined  by  an  extensive 
Corps  of  Engineer  specifications  study. 
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is  78  percent.  Thus,  the  reduction 
factor,  RFE,  is  .22. 

RFT  = reduction  factor  for  typists.  The 

savings  in  typing,  review  and  revision 
time  for  the  typist  using  automatic 
typing  equipment  over  manual  equipment, 
as  determined  by  the  same  Corps  of  Engi- 
neer study,  is  39  percent.  Thus  the 
reduction  factor  for  typists,  RFT,  is  .61. 

These  two  computations  not  only  reveal  the  high  cost 
of  producing  project  specifications  but  also  the  minimum 
workload  necessary  to  justify  automatic  typing  equipment 
when  considering  only  project  specifications.  When  the 
total  typing  workload  of  the  Engineering  and  Construction 
Branch  is  included  in  the  justification  substantially  more 
savings  can  be  realized. 

In  order  to  justify  automatic  typing  equipment  for 
the  Engineering  and  Construction  Branch,  existing  procedures/ 
regulations  must  be  satisfied.  The  following  procedure 
should  be  used  as  a minimum  guide. 

1.  Review  Air  Force  Manual  67-1,  Volume  IV,  Part  I, 
Amendment  18,  paragraph  81,  Automatic  Typing  Equipment, 
dated  17  September  1973. 

2.  Review  Air  Force  Regulation  4-2,  Volume  I, 
dated  15  October  1976,  and  AFR  4-2,  Volume  II  (currently 
in  publication) . Contact  the  Chief  of  Base  Adminis- 
tration before  performing  any  extensive  study.  The 
Administration  Branch  is  responsible  for  conducting  and 
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monitoring  administrative  systems  studies  and  for  jus- 
tifying requirements  for  rental  of  administrative 
system  equipment  in  budget  requests  in  accordance  with 
AFR  4-2,  Volume  I.  They  should,  as  a minimum,  assist 
the  unit  in  preparing  a detailed  study,  if  necessary, 
as  part  of  the  justification  for  the  unit's  requirements. 
Assistance  from  that  office  can  be  invaluable. 

3.  In  addition  to  the  above  assistance  provided  by 
Base  Administration,  the  following  guidelines  are 
intended  to  aid  the  requestor  in  providing  proper  justi- 
fication as  required  by  Air  Force  Manual  67-1: 

a.  Percentage  of  time  the  equipment  will  be 
required.  (This  must  be  more  than  80  percent 
of  a normal  work  day.  The  data  supplied  in 
answer  to  the  remaining  points  will  provide  an 
estimate  of  the  figure  to  be  placed  here.  A 
statement  based  on  the  following  computations 
stating  that  it  is  estimated  that  the  equipment 
will  be  used  at  least  80%  of  the  time  is 
necessary. ) 

b.  Average  number  of  pages  to  be  typed  per  week. 

The  assumption  is  made  here  that  all  typing 
produced  must  be  retyped  at  least  once;  there- 
fore a factor  of  2 should  be  applied.  For  the 
Engineering  and  Construction  Branch  only,  the 
following  documents  should  be  included  as  a 
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minimum.  This  list  should  be  detailed,  indi- 
cating the  specific  type  of  document  and  its 
frequency. 

(Since  the  objective  of  this  effort  is  to 
assist  the  Engineering  and  Construction  Branch 
to  obtain  automatic  typing  equipment  for  their 
use, a concerted  effort  should  be  made  to  jus- 
tify the  equipment  based  on  the  workload  of 
this  Branch  only.  However,  if  there  is  insuf- 
ficient workload  to  justify  equipment  solely  for 
Engineering  and  Construction,  consideration 
should  be  given  to  including  recurring  and  repet- 
itive work  from  other  branches.) 

1)  Average  number  of  pages  of  specifications 
typed  per  year. 

2)  Average  number  of  pages  of  engineering 
studies  typed  per  year. 

3)  Average  number  of  pages  of  project  related 
correspondence  typed  per  year. 

4)  Average  number  of  pages  of  project  devel- 
opment booklets  typed  per  year. 

5)  Average  number  of  pages  of  miscellaneous 
documents  such  as  environmental  studies 
and  Architectural-Engineer  statements  of 
work  typed  per  year. 


6)  Average  number  of  pages  of  miscellaneous 
office  correspondence  typed  per  year. 

7)  Total  pages  typed  for  Engineering  and  Con- 
struction (1)  , 2)  , 3)  , 4)  , 5)  , and  6)  x 2 
= total  number  of  pages  typed  per  year. 

Do  not  use  this  figure  for  Eqs  (1)  and  (2) ; 
it  will  be  used  later  in  this  procedure. 

8)  Total  pages  typed  per  week  = (7)/48  work 

weeks/year.  This  figure  can  be  used  for 
justification  lAW  AFM  67-1.  Additionally, 
the  typing  workload  can  be  determined  with  a 
workload  survey  as  outlined  in  Draft  Air 
Force  Regulation  4-2,  Volume  II.  This  sur- 
vey will  yield  the  workload  in  lines  typed 
per  day.  To  be  compatible,  convert  3)  to 
lines  per  day  as  follows:  (pages  per  week)/ 

(5  days  per  week)  x 45  lines  per  page 
(unless  odd  sized  documents  are  used,  then 
adjust  accordingly)  = number  of  lines  per 
day. 

c.  The  results  of  item  b (8)  or  the  extensive  survey 
lAW  AFR  4-2  will  yield  the  total  number  of  lines 
per  day.  This  figure  can  then  be  used  to  deter- 
mine the  number  of  magnetic  typewriters  required 
to  satisfy  the  workload.  The  following  is 
extracted  from  Draft  AFR  4-2,  Volume  II: 
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1)  Convert  the  daily  average  lines  per  day  to 
lines  per  month  by  multiplying  the  daily 
average  by  20.99,  the  number  of  monthly 

workdays.  lines/day  x 20.99  = lines/ 

month. 

2)  Convert  lines  per  month  to  mandays  by 
dividing  by  the  expected  machine  performance 
factor  for  mixed  typing  of  700  lines/day. 

lines/month  t 700  lines/day  = mandays/ 

month. 

3)  Convert  mandays/month  to  number  of  people 
and  thus  number  of  machines  required  to 
accomplish  the  workload  by  dividing  by  the 
number  of  productive  mandays/month  available 

per  employee.  mandays/month  f 16.5  days/ 

month  = # employees  and  machines  required. 
Acceptable  machine  utilization  should  aver- 
age more  than  five  hours  per  day  or  .625 
days  based  on  an  b hour  day.  If  the  above 
figure  for  the  number  of  employees  and 
machines  is  less  than  .625  the  engineering 
and  construction  unit  should  consider  con- 
solidating requirements  from  other  functions 
to  include  in  the  workload  computations. 

d.  Cost  Analysis.  The  following  cost  analysis  will 
be  based  on  the  assumption  that  all  typing  for 
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the  Engineering  and  Construction  Branch  is  to 
be  accomplished  on  automatic  typing  equipment. 

If  this  is  not  to  be  the  case,  the  unit  should 
adjust  accordingly.  Mormally  only  realizable 
capital  savings  such  as  a reduction  in  the  num- 
ber of  positions  authorized  should  be  used  in  a 
cost  analysis.  However,  since  one  of  the  main 
objectives  in  using  automatic  typing  equipment 
is  to  save  the  engineer  time  in  reviewing  and 
proofreading  typed  documents  so  that  this  time 
can  be  reallocated  to  much  needed  design  work 
or  other  important  engineering  functions 
requiring  his  professional  expertise,  the  savings 
in  engineer  time  and  salary  must  be  included  in 
the  analysis  and  justification.  Capital  savings 
resulting  from  the  reduction  of  clerical  positions 
will  obviously  be  included.  However,  if  there  is 
only  one  typist  serving  the  entire  engineerihg 
design  staff,  and  automatic  typing  equipment  is 
justified,  the  position  obviously  cannot  be  elim- 
inated. In  this  case,  a capital  savings  cannot 
be  realized,  but  the  savings  in  the  typist's 
time  realized  by  using  automatic  typing  equip- 
ment should  be  calculated  and  credited  just  as 
the  engineers'  time  savings  was  credited. 
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I justification  for  automatic  typing  equipment. 

1)  Determine  the  amount  of  engineers'  salary 

spent  reviewing  and  proofreading  specifi- 
cations (SE) . The  value  of  SE  as  deter- 
mined for  Eq  (1)  is  found  by:  (average 

salary  of  engineers  including  retirement 
and  benefits)  x (percent  of  available  time 
performing  actual  design)  x (percent  of 
design  time  an  engineer  spends  preparing 
specifications)  x (.40  or  the  actual  value 
determined  from  survey  for  the  percent  of 
an  engineer's  specification  preparation 
time  that  is  spent  reviewing  and  proof- 
reading manually  typed  specifications) . 

Since  the  engineers  also  review  and  proof- 
read normal  project  correspondence  the 
above  figure  will  necessarily  yield  a con- 
servative estimate.  If  the  review  and 
proofreading  time  of  this  additional  corre- 
spondence can  be  determined  it  should  also 
be  added  to  the  above  computation. 

2)  Determine  the  amount  of  engineers  review 


and  proofreading  salary  saved  by  using 


automatic  typing  equipment.  From  a Corps 
of  Engineer  survey,  the  savings  in  engi- 
neer review  and  proofreading  time  by 
using  automatic  typing  equipment  as  com- 
pared to  manual  typing  equipment  is 
78  percent. 

Savings  = (.78)  x (SE  found  in  d (1)  above) 

3)  Determine  typist  savings  as  result  of  using 
automatic  typing  equipment.  From  a Corps 
of  Engineer  survey,  the  savings  in  typing, 
review,  and  proofreading  for  the  typist  is 
39  percent. 

Savings  = (number  of  typists  using  auto- 
matic typing  equipment)  x (typists 
salary  including  retirement  and 
benefits)  x (.39) 

4)  Determine  the  annual  cost  of  leasing  auto- 
matic typing  equipment  from  existing  GSA 
contract  price  schedules.  Recommend  a dual 
station  machine  be  requested  because  of  the 
advantage  of  simultaneous  editing  from  a 
master  card  or  tape  while  developing  a mag- 
netic copy  of  the  altered  text.  This  capa- 
bility is  ideal  for  producing  project  spec- 
ifications from  master  specifications. 

Annual  cost  should  include  an  estimate  for 
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magnetic  cards  or  tapes  depending  on  type 
of  unit  requested  plus  other  features 
ordered.  (AFR  4-2,  Vol  II  (Draft)  includes 
an  entire  section  on  selection  of  equip- 
ment and  optional  features.) 

5)  Determine  the  annual  savings  by  adding  the 
annual  engineer  and  typist  savings  and  sub- 
tracting equipment  costs.  Additional  tan- 
gible savings  such  as  typists  overtime  costs 
should  also  be  included  if  applicable. 

6)  Intangible  savings  such  as  the  elimination 
of  contractual  problems  due  to  typing 
errors,  savings  in  procurement  and  legal 
review  time,  timely  accomplishment  of  spec- 
ifications perhaps  resulting  in  additional 
project  funds  for  the  base,  and  the  savings 
in  engineer  manhours  (savings  found  in  d (2) 
divided  by  average  hourly  wage  of  engineers) 
that  can  now  be  reallocated  to  more  mean- 
ingful work  such  as  project  design  should 
be  discussed  and  included  in  the  justifi- 
cation. 

7)  Any  other  information  which  will  add  to  the 
justification  should  also  be  included. 
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I e.  Special  equipment  features  should  include 

reverse  search  and  red  ribbon  shift  for  cor- 
’ rections.  This  capability  will  enable  faster 

editing  and  tvoing  of  master  specifications  and 

1 

I more  rapid  review  of  material  containing  changes 

I or  corrections. 

1 

I 

j Example : The  follov/ing  parameters  are  assumed  for  the 

; Durposes  of  this  example: 

( 

1)  12  design  engineers,  average  grade  GS-11,  step  4 

2)  1.2  typists  devoted  to  specifications,  average 
grade  GS-4,  step  4 

3)  existing  equipment  is  electric  manual  typewriter 

4)  75  projects  designed  per  year,  with  an  average 
size  of  35  pages  per  project 

5)  results  of  extensive  survey  of  Engineering  and 
Construction  Branch  total  typing  workload  yields 
525  lines  of  typing  per  day 

6)  IBM  MagCard  II  automatic  typing  equipment  will 
be  requested 

7)  cost  records  reveal  45  percent  of  engineers 
time  spent  doing  actual  project  design 

8)  survey  yields  30  percent  of  engineers  design 
time  preparing  specif ications 

9)  survey  yields  40  percent  of  engineers  specifi- 
cation preparation  tim.e  spent  reviewing  and 
proofreading  specifications 
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Computing  values  for  Eq  (1)  yields: 

engineers  salary  = $18763/yr  + .287  (for  retirement 
and  benefits)  (18763)  = S24148/yr 
SE  = (average  salary  of  engineers  including  retire- 
ment and  benefits)  x (percent  of  time  perfoirming 
actual  design)  x (percent  of  design  time  an 
engineer  actually  spends  preparing  specifi- 
cations) X (percent  of  engineers  specification 
preparation  time  spent  reviewing  and  proof- 
reading specifications) 

SE  = (24148)  X (.45)  x (.30)  x (.40)  = S1304/yr 
ST  = S9147  + .287(9147)  = $11772/yr 


EC,  computed  from  current  GSA  price  schedules  for 
IBM  Selectric  yields:  yearly  cost  based  on 

$800  purchase  price  using  10  percent  discount 
factor  and  5 year  life  (replacement  after 
5 years)  is  800 (erf,  10%,  5 yrs) 

800(. 16275)  = $130/yr 


Using  Eq  (1) : 


CPP 


(12  X 1304)  t (2  X 1.2  X 11772)  + (2  x 130) 
(75) (35) 


i CPP  = $16. 82/page  of  specif ication  produced 

Using  Eq  (2 ) • 

(12  X 1304  X .22)+(2  x 1.2  x 11772  x .61)+(4529  + 130) 
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EC  for  IBM  MagCard  II  from  current  GSA  price  sched- 
ules is  $4529/yr  including  maintenance  and  one 
year  supply  of  cards. 

RNP  = 1506  pages/year 

This  result  indicates  that  the  unit  need  only  pro- 
duce 1506  pages  of  specifications  per  year  in  order  to  pay 

for  the  cost  of  using- automatic  typinp  equipment.-  If  the  

sample  year  is  a typical  year,  (75) (35)  = 2625  pages  will 
be  produced  annually,  well  above  the  required  1506  pages. 

Also,  the  cost  per  page  produced  will  be  reduced  from  $16.82 
to  $9.65,  a substantial  savings.  Assuming  the  same  average 
number  of  pages  of  specifications  will  be  produced  per  year 
the  savings  will  be  ($16. 82/page  - $9 . 65/page)  (75  projects) 

(35  pages/project)  = $18,821. 

i 

Determine  the  number  of  typewriters  required  to  1 

accomplish  the  workload  of  525  lines  per  day. 

(525  lines/day) (20 . 99  monthly  workdays)  = 11020  lines/month 
The  number  of  mandays  required  to  accomplish  the 
workload  by  automatic  typing  equipment  is 
(11020  lines/month) -r  (700  lines/day)  = 15.74  mandays/month 
The  number  of  typists  and  automatic  typewriters 
required  is 

(15.74  mandays  required/month) -r  (16 . 5 mandays/month/typist) 

= .954  typists  and  automatic  typewriters 


t 
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The  savings  as  a result  of  using  automatic  typing 


equipment  has  already  been  computed  as  $18,821/yr.  However, 
to  put  it  in  more  meaningful  terms,  add  the  savings  in  engi- 
neer's salary  resulting  only  from  reduced  review  and  proof- 
reading time  of  specifications  and  the  savings  in  typist's 
salary  as  a result  of  using  automatic  typing  equipment,  and 
then  subtract  the  equipment  costs. 

(.78)  (E)  (SE)  + (.39)  (2)  (T)  (ST)-EC 

(.78)  (12)  (1304)  + (.39)  (2)  (1.2)  (11772) - (4529-130) =$18 , 825/yr 
Note  that  the  cost  of  one  manual  typewriter  is  being  saved. 
The  difference  between  the  above  savings  and  the  $18,821/ 
yr  computed  previously  is  due  to  rounding  error. 

Although  this  savings  is  not  a capital  savings , 
unless  typist  positions  can  be  eliminated,  it  does  accu- 
rately reflect  a substantial  savings  in  manhours.  Attrib- 
uting one-half  the  cost  of  equipment  against  engineer 
savings  yields  a savings  of  (. 78) (12) (1304)  - .5(4529-130)  = 
$10,006.  When  using  an  average  GS-11  step  4 hourly  rate  of 
$9.02  the  resulting  savings  is  1109  engineering  manhours. 
This  is  for  specifications  alonel  These  manhours  can  then 
be  reallocated  to  more  important  engineering  design  work 
rather  than  the  mundane  task  of  reviewing  and  proofreading 
typing. 

This  procedure  and  example  is  intended  to  be  used  as 

a minimum  guide.  Additions  and  changes  to  fit  local  situ- 
ations are  encouraged.  The  goal  is  to  acquire  automatic 
typing  equipment  as  soon  as  possible  when  it  is  justified. 
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